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31 Railroads have purchased 10,000 car sets. 








All Parts ee Brake seta a Brake Hanger and Parts 
Parts Worn 1’’, Note Worn 1” results in uneven 
Positions of Shoe Shoewear and Brake Chatter 


UNIT BRAKE — THE NEW WAY 








Brake Beam has ten times the bearing 
area of Hangered Brake Beam 


Brake Beam Guide Located 14° Brake Beam operated on a plane Brake Shoe Wear is full and even 
angle to center line of axle to center line of axle as beam is guided—no toggle 
action or brake chatter 


Y tis ONE FOR ALL NEW FREIGHT CARS 


Full information as to licensees authorized to manufacture Unit Trucks will be furnished upon request. 


UNIT TRUCK CORPORATION 
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Cutting Costs for the Railroads 








EVERY JONES & LAMSON Turret Lathe is designed and built to meet the 


most rigid production requirements. 


Throughout the railroad industry there are many new JONES & LAMSON Turret 
Lathes which are doing a splendid job cutting costs and improving locomotive 
performance by producing more accurate parts. 


One of the most recent installations is illustrated above — it is a No. 7-D Saddle 
Type Machine equipped with a combination straight and taper roller turner and 
JONES & LAMSON automatic opening die heads. Note how the coolant is 
pumped directly to the tool point through holes in the hexagon turret and the tool 
body, one of the many standard features of JONES & LAMSON Turret Lathes. 


Single lever speed and feed controls, power traverse and indexing of the hexagon 
turret among other features provide an ease of operation that keeps operator fatigue 
at a minimum and increases his productive capacity. 


At the time the photos were taken the unit was turning out Valve Gear Frame Bolts 
from 134” hex bar stock, making better bolts in less time, at less cost. 


The performance of this unit, especially the accuracy and cost cutting features, we 
stressed by the shop supervisor. Why not let JONES & LAMSON enginees 


make a survey of your turret lathe requirements. 





JONES & LAMSON MACHINE COMPANY 


SPRINGFIELD, VERMONT 


— 








Manufacturers of: Ram and Saddle T: Universal Turret Lathes’. . . Fay Automatic Le:hes 
Automatic Threed Grinding Machines ... Comparton ... Automatic Opening Thres in 
Dies Chasers. 
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Announcement of Prize 
Competition 


Tue railroads of the United States and Canada, 
the backbone of our transportation system and 
specially adapted to the rapid handling of mass 
transportation, are a most vital. factor in the 
national defense program. Undoubtedly they will 
receive more consideration as to priorities as time 
goes on, but at the very best they will be greatly 
handicapped for the want of materials, adequate 


facilities and equipment, and a sufficient supply - 


of skilled labor. 
In this emergency mechanical department 
officers and supervisors must exercise their in- 


genuities and abilities to the limit, to secure maxi- - 


mum results with what they have to work with, 
whether men, materials, facilities or equipment. 

Never was it more important to pool the best 
ideas and experiences in order to insure that the 
railroads and transportation do not form a bottle- 
neck in national defense production. 

The Railway Mechanical Engineer is desirous 
of doing its full part in the present emergency. 
To that end a prize of $200 is offered for the best 
article submitted on or before January 15, 1942, 
on ways and means of improving the mechanical 
department’s operations or practices to increase 
production and secure a larger use from the 
equipment and facilities. The writer of the second 
best article will be awarded a prize of $100. The 
decision of the judges who will be asked to pass 
upon these articles will be final. All other articles 
which may be accepted and published will be paid 
for at space rates. Entries in the contest should 
be addressed to The Editor, Railway Mechanical 
Engineer, 30 Church Street, New York, N. Y. 

There are many ways in which the mechanical 


department can do its part in securing the best 


possible results from available facilities and equip- 
ment. Merely as suggestions, typical of the wide 
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variety of possibilities, one might consider the 
question of improved designs, or the conserya- 
tion of materials, or the selection of materials. 
It is conceivable that marked improvements might 
be made by the better marshaling and use of man- 
power. Improvements can and are being made, 
in many instances, in the effort to speed up the 
repairing of cars and locomotives and of the 
maintenance and servicing of locomotives at en- 
gine terminals. Shop production is being slowed 
up for the need of more up-to-date tools and 
facilities and the lack of the best types of cutting 
tools. What can be done to increase production 
in spite of these limitations and handicaps? These 
are merely suggestions and the winning articles 


may cover other phases of mechanical department 


operations, not specifically mentioned. 

The award will be made on the basis of the 
practicability of the suggestions and the magnitude 
of the results to be achieved, so far as it is pos- 
sible to ascertain or estimate them. 

The statement was made in connection with 
the recent mechanical conventions at Chicago, 
that the mechanical departments of the railroads 
were “on the spot”. The statement was also 
made that up to this time they have been doing 
an unusually effective job in keeping the equip- 
ment in first-class condition and available for 
service. The indications are that the transporta- 
tion facilities of this country must be prepared to 
bear still heavier burdens in the days to come. 


‘The mechanical department faces, therefore, a 


very great and grave challenge. We know that 
the officers, supervisors and men in that depart- 
ment will meet this challenge and we hope this 
endeavor of ours to pool constructive ideas and 
suggestions as to how to meet the emergency, 
will be helpful in this effort. ° 
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V. R. Hawthorne 
Executive Vice-Chairman, Mechanical Division, A. A. R. 


Tue four groups of mechanical-department supervisors 
which constitute the so-called Coordinated Mechanical 
Associations held simultaneous annual meetings at the 
Hotel Sherman, Chicago, on September 23 and 24. These 
associations are the Railway Fuel and Traveling Engi- 
neers’ Association, the Car Department Officers’ As- 
sociation, the Master Boiler Makers’ Association, and 
the Locomotive Maintenance Officers’ Association. 
There was no exhibit this year by the Allied Railway 
Supply Association. 

The meetings began with a joint opening session over 
which Frank P. Roesch, vice-president, Standard Stoker 
Company, and chairman of the Committee of the Co- 
ordinated Associations, presided. The meeting was 
opened with impressive ceremonies which included the 
raising of the flags of the United States, Canada, and 
Mexico, and the singing of the national anthems of all 
three countries by Mary Jane Nicholson, daughter of 
J. M. Nicholson, mechanical superintendent, A. T. & 
hee 


Address of Chairman Roesch 


Mr. Roesch, in a brief address, emphasized the im- 
portance of full co-operation between the various depart- 
ments of the railroads under present conditions. He 
spoke, in part, as follows: 

“The National Defense Program will impose a heavy 
burden on the railroads, affecting all roads large and 
small to some extent, but under the present setup of the 
Association of American Railways and the resultant, co- 

_ordination of effort, there can be no question about their 
ability to meet the present situation or any future emer- 
. gency that may arise. There are no pessimistic railroad 
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men ; on the contrary railroading is something like foot- 
ball: the greater the interference the harder they buck 
the line. You are the fellows that will have to take the 
brunt of it. 

“We hear on all sides cries of possible power short- 
age, car shortage, men shortage and material shortage. 
Those who write these articles—often inspired by ad- 
vocates of other-than-rail transportation—either know 
little of the resourcefulness of railroad men, or are not 
concerned about facts, so long as their stories make good 
reading and are accepted as fact by an unthmking pub- 
lic who echo the cry, ‘the railroads are breaking down: 
we must build more concrete highways, pipe lines, ship 
canals or what-have-you to meet the needs of national 
defense.’ If they would look for facts they would find 
that the railroads have never failed to meet any emer- 
gency in the past, and through coordinated effort are 
now stronger than ever. 

“Let us look at the problem from an unbiased stand- 
point, not as a local problem, but as a national one, and 
we will get a true picture as to the comparative value 
of rail and other means of transportation. In support 


. of that statement, we quote from an editorial in the 


September 15 issue of the Chicago Daily News: ‘The 
American industrial machine is still in the main an or- 
ganism that draws its lifeblood through railroad arteries. 
To formulate any industrial policy without taking 
thorough counsel of railroad men is going out of one’s 
way to invite trouble. The railroads have plenty of com- 
petent men at. Washington to help the defense effort. 
Let us hope that hereafter they are asked what they 
can do before we have any more shortages, curtailments, 
panics and useless recriminations.’ 

“As but for one example to illustrate the point: Ship- 
yards are located on both seaboards. Smelters and steel 
mills are located well toward the center of the continent. 
Conceive if you can the number of trucks that would be 
required to haul the prefabricated plates, beams, etc., to 
the points of assembly if théy could be so hauled at all. 
Water transportation is out of the question, as speed is 
the watchword. If all can get this picture as it really is, 
they can readily see that rail transportation is the key- 
stone of the arch and if that were to fail, the whole de- 
fense structure would collapse with it. If these truths 
are accepted, it should be clear to those who are in posi- 
tion to hinder or to help that, if half the consideration 
were given to railroads that is given to other means of 
transport, there could be no fear of any interruption of 
the defense program. 

“You men are the selected leaders in your various de- 
partments. It is on you as contact officers with the rank 
and file that much of the burden will fall. It will be up 
to you to make two blades of grass grow where but one 
grew before. ‘Your deliberations will result in. pro:not- 
ing new methods of doing old jobs.. Methods of con- 
serving repair time in shops and terminals. Methods of 
obtaining more and better use from the material supp ied. 
and through such methods increase the availabilii: of 
power and equipment, and show the world that there 1s 
no such animal as a railroad man who is not equal to any 
occasion. If ever there was a time when railroad ster- 
visory officers should get together and counsel with one 


- another, that time is now.” / 


Following his address Mr. Roesch introduced V. RB. 
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Four groups of mechanical de- 
partment supervisors start 
successful two-day annual meet- 
ings with a joint session at which 
Frank Roesch presided 


Hawthorne, executive vice-chairman, Mechanical Di- 
vision, Association of American Railroads, who delivered 
the principal address of the joint session. At the close 
of Mr. Hawthorne’s address the associations adjourned, 
each to reassemble in its own meeting room to take up 
its own program. 


Mr. Hawthorne’s Address 


This meeting will, I am sure, be an‘ inspiration and of great 
help to those who take part in the préceedings and discussions 
which have been so ably prepared. [I wish to convey to you 
the greetings and best wishes of the officers and general com- 
mittee of the Mechanical Division, Association of American 
Railroads. 

As you are all aware, the American way of life has always 
been dominated by representative assemblies such as you have 
here. This goes all the way back to the town meetings of the 
early colonies in New England, through the period of the colonial 
assemblies and into modern times with the Congress of the 
United States and the multitude of. societies, associations, etc., 
for the free discussion of all problems, political, economic, com- 
mercial, technical and practical. 

Railway officers, some 75 to 80 years of age, when the inter- 
change of freight between railroads first began, proceeded to 
organize themselves into groups and associations such as are 
meeting here this week. These associations provided a means 
whereby the officers of one railroad could meet the officers of 
‘ther roads serving in a similar capacity and through reports 
nd discussions exchange experiences and through the years 
mprove the performance of all to the present state of efficiency. 
This progress has not stopped, but in a broad sense has passed 
rom the elementary stage to the advanced stage where refine- 
nents and advanced technic are now the principal basis of 
iscussion, report and endeavor. ’ 

In the early days of railroading in this country, railroad men 
vith creative ability began to invent improvements in appliances 
nd parts for locomotives and cars, which were patented. Com- 


anies were organized and plants developed for the manufacture. 


‘ such appliances and parts, and there quickly developed an 
ndustrial group manufacturing parts and devices for sale to 
ailroads. These manufacturers and builders of locomotives and 
‘rs in turn formed associations to consider and take action with 
espect to their common problems, particularly relating to the 


ringing of their products to the attention of the interested 
ailroad officers. 


Instructive Value of Exhibits 


These groups of railway supply men have throughout the 
years arranged instructive and attractive exhibits of their prod- 
‘cts to coincide with meetings and conventions of railroad asso- 
“lations and have had no small part in the phenomenal develop- 
ment of our American railroad systems. Due to the stress of 
present conditions, no exhibit is being held with your meetings 
this year, but last year a splendid exhibit was held and was of 
great benefit to those in attendance. I hope that these instruc- 
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tive exhibits can be resumed after the present unsettled con- 
ditions have passed. 

The science of railroading is always advancing. The applica- 
tion of scientific research to railroading has been an important 
factor in solving many problems. Among the large research 
projects of recent years may be mentioned the following: Air 
brake research program, extending from 1923 to 1933, resulting 
in the establishment of the present requirements for freight 
air brakes; air brake research progam of the last few years 
resulting in the establishment of the present brake equipment 
for high-speed passenger trains; axle research resulting in new 
designs of axle for passenger cars; truck research resulting in 
the development of a number of designs of trucks for high-speed 
freight service; research resulting in the development of im- 
proved materials for cars and locomotives such as: high-tensile 
steel plates, shapes, bars, etc., high-tensile steel castings, im- 
proved tires and wheels, improved forging materials, etc.; re- 
search in connection with roller bearing application to locomo- 
tives and passenger cars. 

Much of this research has been a joint effort of the railroads 
and the manufacturers of materials which the railroads use. 
Very little of it has had any spectacular phases but has repre- 


_ sented determined, conscientious and laborious effort on the part 


of both the manufacturers and the railroads. 

A comprehensive series of road tests of locomotive counter- 
balance standards has just been started using instruments espe- 
cially designed for this work. Laboratory tests will also be 
started in the near future to determine the causes for failures 
of main crank pins. 


Continued Research Vital to Railway Progress 


The continued research and study devoted to railroad prob- 
lems and the application of new and improved methods, devices 
and materials as a result thereof has given to this continent the 
greatest system of rail transportation in the world. We have 
the most powerful and efficient locomotives. Our cars are of 
large capacity designed to fit the needs of our great industries, 
and, due to their rugged construction may be operated with 
but a small portion of their service life lost due to necessity 
of repairs. Our trains operate on fast schedules and carry 
more, so that their hourly output of transportation is double 
what it was 20 years ago. The fundamental wearing parts of 
cars have been so standardized that repairs may be made quickly 
from the material stock of any handling railroad regardless of 
the ownership of the car. Twenty years ago, freight car hot 
boxes on the road were approximately five times as frequent 
as they are now, per mile run, and engine failures were about 
seven times as frequent. 

All of this past effort on the part of railroad men working 
largely through groups such as yours has brought about this 
record of accomplishment and has given us this great system 
of railroads which will play such an important part in the 
problems growing out of our present great national defense 
program.. In other words, the railroads are doing their part in 
this emergency and have provided rail transportation adequate 
to meet present demands and will continue to do so. 

The railroads however are still progressing. They will not 
stop progressing and call the job completed. - The world in 
which we live is constantly changing and the railroads, in order 
to maintain their proper place in the nation’s economic life, must 
not only keep pace with the needs of today, but must anticipate 
the needs of tomorrow and prepare to meet them. 

Associations such as those meeting here at this time have had 
much to do with stimulating and directing thought to those 
problems that require intensive study. The information which 
you develop through your discussions and the recommendations 
which you transmit to the Association of American Railroads, 
I can assure you, will receive the most careful consideration. 
At this time any recommendation that leads to increased effi- 
ciency, improved equipment and maintenance or greater utilization 
of existing equipment should be thoroughly studied. 
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A rorat of 334 members of the Car Department Of- 
ficers’ Association registered at the annual meeting held 
at the Hotel Sherman, Chicago, September 23 and 24. 
After the joint opening session of the co-ordinated me- 
chanical associations, which was ‘addressed by V. R. 
Hawthorne, executive secretary, Association of American 
Railroads, Mechanical Division, as described elsewhere 
in this issue, members of the Car Department Officers’ 
Association re-assembled for the consideration of prob- 
lems pertaining exclusively to car equipment and its 
efficient design, maintenance and use on American rail- 
ways. The general character of individual addresses 
and committee reports was well up to standard and 
10% 7%, as was the case at the last annual meeting, the 
work of the association was officially commended by 
representatives of the A. A. R., Mechanical Division, as 
well as by railway mechanical officers of high rank. 
[he meeting was presided over by President A. J. 
Krueger, superintendent car department, N. Y. C. & 
St. L. In his presidential address, Mr. Krueger stressed 
the need of conserving car equipment by every possible 
means, expediting the repair of all classes of freight cars 
when found defective, and increasing the cd-operation 
ween mechanical and transportation departments, 
with a view to affecting smoother and more efficient oper- 
tion, especially in train yards in so far as it effects in- 
spection, air brake tests, switching, etc. 
Individual speakers at the two-day meeting included 
B. Hall, chief mechanical officer, C. & N. W.; W. D. 
eck, district manager, Car Service Division, A. A. R., 
ind D. S. Ellis, chief mechanical officer, C. & O. Other 
speakers not on the scheduled program, who addressed 
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Annual Meeting 


the association briefly included K. F. Nystrom, mechan- 
ical assistant to chief operating officer, C. M. St. P. & 
P.; R. V. Wright, editor, Railway Mechanical Engineer, 
and T. J. O’Donnell, retired chief interchange inspector, 
Buffalo, N. Y., who was formerly an important factor 
in the association when it devoted itself exclusively to 
a consideration of problems of car interchange. During 
the course of the meeting, the association accepted re- 


luctantly the resignation of Vice-President E. S. Smith, 


master car builder, Florida East Coast, who resigned, 
owing to the press of other duties and was elected a 
life member of the association. 

Standing committee reports were presented on the fol- 
lowing subjects: High-Speed Passenger Brake Equip- 
ment, Chairman J. E. Keegan, chief car inspector, Penn- 
sylvania, Chicago; Shop Operation, Facilities and Tools, 
Chairman R. K. Betts, foreman car repairs, Pennsyl- 
vania, E. St. Louis, Ill.; Maintenance of Streamline 
Equipment, C. P. Nelson, general foreman, C. & N. W., 
Chicago; Lubricants and Lubrication, Chairman in R. 
Brooks, supervisor lubrication and supplies, C. & O. 
Richmond, Va.; Freight Car Inspection and Preparation 
for Commodity Loading, Chairman A. T. Wagner, gen- 
eral car foreman, M. P., Dupo, Ill.; Loading Rules, 
Chairman H. T. DeVore, chief interchange inspector, 
Youngstown Car Inspection Association, Youngstown, 
Ohio; Interchange and Billing for Car Repairs, Chair- 
man E. G. Bishop, general foreman car department, I. C.., 
E. St. Louis, Ill.; and Assistant Chairman D. E. Bell, 
A. A. R. instructor, C. N. R., Winnipeg, Man., Canada. 
Abstracts of these reports will appear in this ‘and sub- 
sequent issues of Railway Mechanical Engineer. 


Cooperation Between Railroads and Departments 


By E. B. Hall 
Chief Mechanical Officer, C. & N. W. and St. P. M. & O. 


choosing the rather far-reaching topic “Co-operation,” I 
much influenced by the marvelous example of this we are 
essing today, resulting great monetary savings and highly 
fied shippers. The railroad men in this territory now, more 
ever before, fully realize the seriousness of delaying freight, 
the strenuous and unselfish efforts all departments involved 
making to prevent it, is a shining example to prove that 
ite the keen competition existing between railroads, they 
and do co-operate with one another. 
ully realizing that the car department is one of the most 
rtant factors in the transportation game, I feel that it 
uld be given the best possible support by executive officers 
other’ departments. The car men can, by fully understand- 
their many and varied regulations, and by the use of good 
sment, save enormous sums of money, and while they are 
ng very well, I know that they can do better. 
ime, however, will not permit detailing my reasons for 
iking this statement, except to say that, special effort should 
be made to obtain better service from freight cars, which no 
“3 ubt will become more important than ever before in connec- 
‘ion with the tremendous task before us. The mileage can 
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and must be increased, and the shopping of loaded cars in transit 
can and must be reduced. To accomplish this will, I repeat, 
require the best kind of co-operation between railroads and 
departments of railroads, and it seems to me that you could do 





Officers Elected for Next Year 


President: F. E. Cheshire, assistant super: 

tendent car department, Mo. Pac., St. m 
Mo.; first vice-president: G. R. Anderson, 
district supervisor car maintenance, C. & N. 
W., Chicago; second vice-president: D. J. 
Sheehan, superintendent motive power, C. 
& E. ; Danville, Iil.; third vice-president: 
I. M. Car superintendent and secretary, 


stal — Chicago; fourth vice- 
president: . Hogan, supervisor car in- 
spection a; tenance, N. Y. N, H. & H., 


New Haven, Caan Geen secretary-treasurer: F. L. 
» chief clerk-mechanical, C. B. & 
Q., Chicago. ] 
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nothing better than to effectively deal with all such matters. 

I have heard it said that your association would be of little 
value to the railroads, but I have contended that if properly 
conducted it can be very helpful, even though its activity is con- 
fined to bringing about better co-operative relationship, and a 
better understanding of how best to perform the duties assigned 
to you.. Some may gain the impression that discussing your 
various classes of work repeatedly does not make for progress, 
but I deem that far more productive than to strive too much for 
new development, particularly so, when it becomes a matter of 
duplicating the work handled by the A. A. R. 

In this connection may I say that the personnel of your various 
committees is tremendously important. The success and accom- 
plishments of your association depends to a great extent on the 
earnest study and activity that these men so unselfishly devote 
to their particular assignment. . . . We often find men of high 
ability reluctant to act as chairmen of committees, largely for 
the reason that committee members cannot find time to attend 
meetings or assist by correspondence in the work of their com- 
mittee, thereby placing a greater share of the work on the chair- 
man. . This situation, if continued, can only lead to a general 
breakdown of association activity, which in an association of 
this character and purpose would be exceedingly unfortunate. 

I have arrived at the conclusion, which to some extent may be 
an admission on my part, that the remedy to this lies largely in 
the hands of chief mechanical officers. More car and locomotive 
department officers must be given permission to attend conven- 
tions of this character. Men selected for committee work must 
be given to understand that their supervisors encourage and 
support activity of this nature. That they be given full release 
from their railroad assignment to attend committee meetings, 
when called, is evidently very necessary. In other words, a 
more tolerant and co-operative spirit toward association work 
on the part of mechanical department heads is necessary. You 
may rest assured that I will do everything within my power to 
accomplish that result. 


Present Car Conditions Requiring Attention 


May I call to your attention a few matters which under 
present conditions appear to me to be of vast importance in the 
satisfactory movement of freight. In the prompt and proper 
classifying of freight equipment to secure full utilization of cars, 
the closest kind of co-operation with the Car Service Division 
is highly essential. Many miles of empty car haul can be 
avoided by intelligent inspection and commodity carding of cars 
at terminal points. 

Avoiding the loading of bad order cars, -particularly with 
defects of a nature that may result in transfer of lading at the 
first interchange point. There is still considerable to be accom- 
plished in greater promptness in repairing loaded cars. Prac- 
tically every commodity. moving today calls for quick delivery to 
destination but regardless there are countless instances where 
cars marked out in terminals and particularly from noon on 
are held over some times as long as 24 hours, whereas with 
proper facilities and full co-operation from your operating de- 
partments, the cars in most cases could have departed on 
schedule. 

Perhaps never in the history of the railroads were there as 
many loads of different character and size moving on open-top 
cars as there are at present and, therefore, it is exceedingly 
important that extreme care be exercised in seeing to it, first, 
that these loads are loaded strictly in accordance with A. A. R. 
loading rules, and second, that they be carefully inspected at all 
terminals enroute to determine that they have not been disar- 
ranged. Naturally it is likewise important that the equipment 
furnished for such loading is not defective, in order that the 
lading be properly secured. 

I have been much impressed with your temperate method of 
functioning since you re-organized under the jurisdiction of the 
Association of American Railroads, and I feel confident that 
your future efforts will create improved team work and prove 
highly beneficial to your employers. 


Conserving Railway Equipment 


By W. D. Beck 
District Manager, Car Service Division, A. A. R. 


War and war prospects are uppermost in the minds of every 
one and taxes are probably next. I am making a guess ‘that 
the third apprehension is the question of prompt and safe trans- 
portation of materials whether these be for National Defense 
or for consumption at the breakfast table. 

United States railways have been “on the spot” for a good 
many years; they were lambasted hither and yon for car short- 
ages up until about 1922, but since that time there have been 
no shortages of equipment, nor of transportation requirements. 
As a matter of fact, they are moving the present business with 
a smoothness and regularity never before equalled. 

Two reasons account for this: (1) The rehabilitation of the 
properties at an expense of some eight or ten billions of dollars 
following the return from government control, and (2) the 
organization of Shippers Advisory Boards, of which more anon. 

In naming these two reasons, I am nat unmindful of the very 
great part that your organization occupies in the field of trans- 
portation. To you is given the responsibility of designing the 


‘equipment which must be acquired. To you comes the addi- 


tional responsibility of seeing that, once obtained, it must be 
kept in perfect repair and this matter of perfect repair these 
days means much more than just having a box on wheels as 
was once the case. 

Today shippers and receivers of freight require a car which 
will carry the most fragile and the most elusive of materials 
from one. end of this country to the other without damage. 
You know this and you know too that the average person 
would be amazed if he were told what we had to do to and 
for a car, flat, box, or otherwise, before it could be accepted 
to carry most any kind of a shipment. 

But enough of that because it is your job and mine, and of 
course we conform. Let us not forget, however, that. the present 
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increased loading and consequent plus in our revenues, is not 
going to cure the steam railroad financial situation because o! 
the many inroads thereupon, with more to come. 

The railroads today own about 1,660,000 cars. They have 
put into service since January 1, 1941, 49,000 cars. They have 
on order 92,000 cars and others will be purchased early for 
1942 and 1943, the number of which, of course, will depend upon 
the priority orders for the necessary materials. The average 
carrying capacity of all these cars is better than 50 tons each. 

The bad order situation, 4.8 per cent, not only for light but 
for heavy repairs is the best in the history of man and reflects 
the ability of your organization (plus, we ought to say, a little 
more easily-opened pocket book). Thus, we are geared up 10 
loading 900,000 cars and better, per week and it is not requif- 
ing any great effort to maintain that altitude day after day. 
I am satisfied we can go to 980,000, or may be a million by 
continuing a constant alertness. é 

Strangely enough, our net ton miles are almost even with 
what they were in our bounteous years of 1926 to 1930. A 
surprising thing, due of course, to two things; (1) the increased 
speed of freight trains, and (2) the larger carrying capacity of 
our freight cars. As to these two items, the car and locomotive 
departments deserve much credit. ° j 

Incidentally, every freight car owned by United States Rail- 
roads in 1941 performed three-fifths more transportation service 
than in 1918. 


The Function of the Car Service Division 
May I put in just a word or two about the Car Service divi 
sion and their especial responsibility in seeing that car servict 
rules are observed. This is not an idle gesture, but is inten 
to bring about a condition which you as maintenance men fully 
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appreciate, you want your own cars home so that they may be 
in proper repair. 

We try to bring that about, (1) because the owners are 
entitled to the use of their cars, and (2) because we know that 
expert maintenance of equipment will result, and (3), because 
long experience has taught us that car service rules observance 
brings about an adequate car supply. 

I said we would consider the Shipper’s Advisory Boards later. 
These are great organizations, there being 13 of them in the 
United States, their respective areas conforming to the Car 
Service division districts. They were formed, as you know, 
to co-operate with the railroads in matters having to do with 
transportation. Not since their formation have we had a car 
shortage. We do not expect one and will not have one so long 
as these shippers do what they are doing for us today, i. e., re- 
leasing cars within free time, loading cars to capacity, ordering 
cars only as needed, loading cars without delay and loading 
them in accordance with car service rules wherever it is practical. 

This is not just idle talk—these men are doing exactly what 
I’ve said and are crying for more opportunities to help. They 
have, indeed, organized Vigilance committees all over the United 
States to see that every shipper does his part in the prompt 
release of loaded cars in the complete unloading of cars so that 
with dunnage, bracing and other paraphernalia removed, it is 
ready for the next shipper without going to the cleaning track. 

These committees will watch every phase of the freight car 
game. There have been 70 or 80 set up in this Mid-West 



























Shippers Board area of Illinois, lowa, Wisconsin, Upper Mich- 
igan and Western Indiana. They know, you know and I know 
that with so many misguided people seemingly hungering for 
government control of the railroads we just cannot slip once. 
We all know that with shippers, receivers and railroad organiza- 
tions, such as yours, working and pulling together, as to any 
transportation burden placed on the railroads, whether it be a 
million, or a million and a half cars a week, we will get away 
with it. 

I would be amiss in failing to mention the very considerable 
loading not only now extant at ordnance plants and other govern- 
ment institutions, but that which is in prospect. Such places as 
Savanna, Elwood, Kingsbury in Illinois, and many such places 
elsewhere, will soon be in full production, and all will require the 
highest grade of car. We shall have our work cut out for us 
there and then. 

Let me say this for the real government agencies. In this 
great defense program which they are engineering, the railroads 
are receiving their most skillful help in the matter of heavier 
loading, in the non-delay to empty cars awaiting loading and 
(more than anything else) in the prompt release of equipment. 

Many of us remember what happened during the last war 
when 200,000 cars loaded with government freight were delayed 
(some of them for months) awaiting release from load. 

Absolutely nothing of this sort is occurring today; in other 
words, government authorities are co-operating a thousand per 
cent. 


Better Maintenance of Freight Cars 
By D. S. Ellis 
Chief Mechanical Officer, Chesapeake & Ohio, Cleveland, Ohio 


The ultimate goal in the maintenance of freight car equip- 
ment should, as with locomotives, be sought on the basis of 
maximum economy to the railroad consistent with demand and 
expeditious movement of commodity to destination, which means 
a minimum of interruptions in the continuity of such service. 
lo realize this attainment to the extent possible, of course, in- 
volves many contributing factors which must be co-ordinated by 
the supervision. in all departments in order to produce the 
desired results. 

It is necessary that all employees know what is required of 
them, and this leads to the advisability or necessity of preparing 
ind issuing complete standard instructions to all concerned, in- 
luding shop supervision, and that all be required to understand 
such instructions and perform their work in accordance there- 
vith. Properly prepared instructions should be a valuable guide 
to the workmen and especially effective in promoting standard- 
vation in repairs to equipment. I cannot lay too much stress 
t this time on the necessity of carefully policing and following 

» to see that these instructions, when issued, are properly 

lhered to and followed, for the success or failure of improved 

iaintenance depends on how carefully the job is policed. 

Train yard repairs, such as putting jn journal bearings, brake 
angers, and pins, tightening loose running boards, box bolts, 
afety appliances, etc., if handled satisfactorily, become an ap- 
reciable item of economy in addition to preventing delays in 
ar movement. It is of great importance that all materials and 

ols be properly distributed in repair yards, readily accessible 

the repair men, in the interest of conserving the time of said 

‘pair men. Consideration should also be given to the proper 

ation of clothes lockers, drinking water, and the many other 

umerous items and facilities required, in order that they be 
cated to the best and most economical advantage possible. 

_Empty foreign cars known to be enroute home, if in safe con- 
“ition to move to home line, and barring safety defects, should 
lot be shopped. Such practice if adopted by all lines, would 
eventually lead to each road repairing its own cars, and such 


practice is also in accordance with Rule 1 of the Code of Rules 


‘or the Interchange of Cars. 

Records prove that the average car is on the light repair 
‘rack several times a year. The ideal situation would obtain if 
cars could be given necessary repairs at the time they are 
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shopped for repacking journal boxes to keep them running until 
the next repacking—a period of approximately 14 months. This 
may seem too long but it is not impossible of attainment except 
insofar as failures occur which are completely beyond our con- 
trol, such as defective wheels, damaged safety appliances, worn 
out brake heads, etc., but with improved maintenance even such 
failures should decrease in frequency. 

The possibilities for increasing the time between shopping of 
cars is at once obvious to all of you car department men when 
it is realized that each of you can, no doubt, recall many instances 
of seeing cars on the repair tracks within a week or two of the 
time they were previously on repair tracks shopped for repairs 
that you know should have been made at the first shopping. 
Examples may be cited, such as decayed running boards, defective 
wheels (for one purpose or another), worn-out brake heads, low 
couplers, etc. These examples, to my mind, are the result of 
carelessness on the part of repair track supervisors. We have 
known instances on our lines, of cars being on various repair 
tracks three and four times in as many days and for repairs 
that should have been made at the original shopping. 

It is very significant to consider what may be accomplished 
by interested co-operation and co-ordination on the part of the 
operating department. We have dwelt on some of the essential 
items on repairs to equipment. To prevent damage to equipment 
through rough handling and thereby effect much economy is 
well within the scope of possibilities. It is a familiar sight to 
see cars kicked in switching, with such speeds as are certain to 
result in damage to equipment and lading. Damage due to such 
impacts are very costly to repair since the car structure is fre- 
quently damaged, center sills broken, ends bulged out, draft gear 
stops broken, etc., all of which involve labor and material for 
repairs, and a break in the continuity of service. Renewal of 
broken couplers and draft gears on such damaged cars is fre- 
quently required, and car parts too numerous to mention fail 
under certain conditions of high speed car impact. 

Much has been said of damaged car equipment due to the 
carelessness on the part of train crews, but relatively little 
accomplished. Co-operation, therefore, between the operating 
and mechanical departments to improve this situation is not 
only timely, but necessary. May I suggest here that your 
organization make this a subject for consideration jointly with 
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the Operating department. Improvements will depend upon the 
interest created. The Operating department can help by keep- 
ing cars fit. by proper handling. 

Co-operation between repair track, shops and designers of 
equipment, and our engineers, should be encouraged since sug- 
gestions from the men themselves who make the repairs to 
equipment often result in designs which are more easily repaired, 
lower in initial cost, and most economically maintained. _ In 
writing specifications for new equipment little or no thought 
may be given to the practicability of removing or replacing a 





part unless contact is had with the men doing such work in the 
field who are in a position to know where difficulty is experi- 
enced. In fact, it is being more and more appreciated today 
that the need exists for suggestions from men in the field, and 
many suggestions for improvements have accordingly been in- 
cluded in new designs. This feature in design should be upper- 
most in mind with the thought, of course, that strength must 
always be safeguarded, and ease of removal and replacement 


- must be accomplished but not at the cost of weakening th: 


freight-car structure. 


Lubrieants and Lubrication 


Careful and extensive checks have been made of journal box 
packing as found in journal boxes of many cars from various 
ownerships, and the following are some of the conditions found: 

A. A. R. Rule 66 is not being complied with in the packing of 
boxes, in that many boxes have been found to be not only over- 
packed but improperly set up. It is again emphasized that this 
matter should be called to the attention of the officers not only 
of the railroads, but also the private car companies who are 
responsible for this practice 

Many cars have been checked and the condition of the packing 
noted, and from this observation there is only one conclusion 
possible, which is, many companies are doing a very poor job of 
reclamation as packing in boxes of some cars with new packing 
dates has been found to be dirty, gritty and a large per cent of 
packing with short ends, etc., in fact on some cars with new 
packing dates the condition of the packing indicate the only thing 
new about the job was the markings showing repack point and 
date, and in order to correct this condition, it is recommended 
that consideration be given to suggesting to the A. A. R. that 
the A. A. R. inspectors in Division V, Mechanical be required 
to obtain a sample of reclaimed, saturated packing from each 
point inspected and such samples be sent to a designated labora- 
tory for analysis, and when samples are found that do not com- 
ply with the A. A. R. requirements the A. A: R. so advise all 
member lines and the offending company be prohibited from bill- 
ing for packing of journal boxes as set up in A. A. R. Rule 66. 
This step’ we believe is necessary and will go a long way towards 
correcting inferior methods of reclaiming journal box packing. 


a os - i 























+: 
Ve 
7 
Vi, 
| 














4 


” 
LR 
foe 
hl 
4+_\ 
A 
Ore 














Hotitow Back AND CoRRUGATED BACK JOURNAL 
WEDGES 


In the examination of many hot journals this type wedge is 
being found, some in very bad wornout condition. It is very) 
evident that these wedges are not being closely inspected at th« 
time of periodical repacking. 

Your committee is of the opinion that these wedges should be 
closely inspected and removed from service as soon as possible 
and replaced with the journal bearing wedge conforming to the 
A. A. R. specifications. 


REFRIGERATOR-CAR DRAINS AND Drip PANS 


Considerable trouble has been experienced with hot journals 
due to the improper maintenance and design of drain and drip 
pans on such cars. The drain and drip pans either rust out or 
get out of place, allowing the water to drain directly on top of the 
journal box, and in many cases directly into the journal box, 
particularly when box lids are not properly maintained or 
missing. This water in sufficient quantity will wash out the oil, 
which will effect the proper lubrication of the journal and cause 
trouble. It is our recommendation that this matter be called to 
the attention of the refrigerator car owners for correction. 


Proposed Changes in Present Standard Bearings © 


Following up last year’s recommendation regarding the neces- 
sity of changes in the dimensions of the present standard bear- 
ings. The question of the complete box assembly has been given 
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Alterations in present journal bearing and wedge proposed at Chicago meeting of the Car Department Officers’ Association 
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considerable thought and this feature was considered by your 
committee with the following conclusions : 

(a) That regardless of dimensions present or proposed all 
such dimensions and tolerances as set up by the A. A. R. be held 
to by all manufacturers, and when wedges, side frames (boxes) 
or bearings are being offered by any manufacturer that do not 
come within the prescribed tolerances, such units be rejected. 

(b) That all such units be used in equipment which will be 
offered for interchange must be inspected, and the use of such 
units not coming within the prescribed tolerances be prohibited in 
equipment which will be offered for interchange. 

All wedges must be finished square on ends and sides so 
that square contact will be made. 

(d) The attached drawing No. 8215* shows the action of the 
present standard bearing and wedge. 

(e) Drawing 8215-A* shows the changes for the brass and 
wedge as recommended by your Committee. 

(f) Drawing No. 8215-1 shows the present and proposed wedge, 
brass and box, and it will be noted that the brass is tapered on 
the end in order to allow free movement of the wedge on the 
brass at the collar end of journal. 

You will note we have used the 5%-in. by 10-in. assembly on 
Drawing 8215-1. Changes in all other size bearings, wedges and 
boxes should be in similar proportions. 


* Not included in the present abstract of the committee’s report. 


Freight Car Inspection 


The committee, realizing that our time is limited this year, has 
endeavored to sum up their discussion’ of and reaction to the 
assigned subjects as briefly as possible without omitting reference 
to some of the more important subject matter. After analysis of 
reports previously submitted, and the discussion pertinent thereto, 
we felt that a majority of the members of this association favored 
the adoption of a uniform commodity card, to be used in connec- 
tion with a uniform set of general instructions to cover the selec- 


tion and inspection of cars for loading various commodities. We 
believe that the adoption of a uniform card will be of advantage 
to all railroads, but appreciate that inauguration of its use will not 


immediately correct all of the errors in judgment in classification 
of equipment by inspectors and others. This feature must be 
policed locally and if properly done then we feel that eventually 
the use of the uniform card will eliminate duplicate inspection 
and reclassification. Only by such policing by local car depart- 
ment supervisors and strict adherence to the uniform instructions, 
can this be accomplished. The card itself cannot do it. 

In an effort to emphasize to those here today, the large num- 
ber, various sizes and kinds of commodity cards now in use, we 
have prepared and set up before you, an exhibit showing samples 
ot cards submitted from many roads. It should be obvious from 
this that a uniform card is needed, also that the card shown in 
Circular T-25, issued under date of December 17, 1937, met with 
some or, as you will notice several of the roads have pat- 
terned their cards after it. This card has been referred to many 
umes bciore in reports and discussions; it is uniform card that 
was recommended by the A. A. R. 

Several samples of proposed cards were received by the com- 

ho, after careful consideration, selected the one, illus- 
‘o be submitted for your approval. Its merits will un- 

be threshed out here, following presentation of this 
‘Iso to facilitate handling to a conclusion here, we have 
samples printed for distribution among you. We shall 
pt to cover all of the details in this report, believing 
can be brought out better by discussion. However, a 
commodities coming under the letter symbols, as drawn 
committee, is included in that portion of the report 
unilorm commodity requirements. 


Class A Car 


Me . eh-class freight, stich as cereals, coffee (non-roasted), 
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tin cans, tin plates, 
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sacked food products, salt, sugar, sulphate, starch, - 


Your committee feels that with the proposed changes; i.e., 
closer inspection of all materials to assure compliance with limita- 
tions as set up, properly prepared packing—new or reclaimed, 
good workmanship in packing and setting up boxes—a much bet- 
ter hot box performance will be made by all concerned. 

The report was presented by Chairman J. R. Brooks, super- 
visor of lubrication and supplies, C. & O., Richmond, Va. 


Discussion 


The discussion of this report brought out that the general pur- 
pose, in recommending changes in overall dimensions of the 
journal brass and wedge assembly and the application of a taper 
to the outer end of the brass, is to assure a design which will 
put all of the lateral thrust on the wedge and thus prevent undue 
wear, slipping or spreading of the brass lining with attendant 
hot boxes and train delays. 

F. E. Cheshire, assistant superintendent car department, M. P., 
said that the tolerances now permitted render the wedge in- 
effective in resisting forces at right angle to the axis of the 
journal, and that the recommendations in this report constitute 
one of the most constructive things this association has ever 
done. 


(The report was accepted and recommendations ordered re- 
ferred to the A. A. R., Mechanical Division.) 


for Commodity Loading 


1.—After classifying, this car will be loaded and forwarded to 
a destination probably hundreds of miles from your point. Before 
applying commodity cards, examine the trucks, wheels, running 
gear and car body with a view of bad ordering any car which 
has defects ‘that might cause it to become bad order enroute, in 
preference to using it for loading. 

2.—Car must be clean and free from contamination such as 
odors, oil, grease, dust, poisons and other residue from previous 
loads on interior of car and must not have: 

(a) Protruding nails, screws, bolts, or loose, rough or broken 
lining, floor, etc., slivers, patches, or any sharp or rough edges 
or projections such as may penetrate or tear the sacks by contact. 

If interior shows water stains (indicating leakage), examina- 
tion shall be made to determine the defect has been corrected. 

(b) Leaky roof, or roof sheets loose or shifted. 

(c) Sheathing loose, leaky or with crevices, holes or any 
other defects that may let rain or snow into the car. 

(d) Leaky doors, or otherwise defective, not fitting closely at 
top, bottom or sides of the opening, such as may permit leak- 
age of rain or snow into the car, door fixtures (including locks, 
hasps, etc.), defective or missing, door stops (front), bent or 
broken, if preventing proper closing and locking of. door. 

(e) Broken or loose door posts, or side or end. posts. broken 
or out of place. 

Car must be weather-proof at sides, ends, roof, and doorways, 
(this to be determined by getting inside the car, closing doors 
and observing whether daylight penetrates at any point). 


Class B Car 


For freight such as: Beans (bulk), black sheet, cement, 
carbide, explosives, excelsior, fertilizer in bags, etc., tobacco, 
grain and feed (bulk), glass bond, matches, malt products in 
paper cartons, ore, plaster, steel—finished plate, stucco. 

1.—Same as for Class. A car. 

2.—Car must be clean and free from contamination such as 
odors, oil, grease, dust, poisons and other residue from previous 
loads on interior of car and must not have: 

(a) Floor broken or with holes or crevices, or loose fitting, as 
may permit leakage of grain, ore, etc. Protruding bolts, block- 
ing or floor patches, etc., that may interfere with the use of 
unloading scoop. 

(b) Lining, missing or broken. Where beveled grain strips 
are standard to car they must be intact and properly fitted to 
prevent leakage. 

(c) Posts, braces or other parts of superstructure broken, 
decayed or loose fitting. 
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Front and back of commodity card which the C.D.0.A. recommends for adoption as standard by the A.A.R., Mechanical Division 


(d) Roof leaky, or roof sheets loose or shifted. 

(e) Sheathing—open, decayed, holes in same, loose, broken 
or any other defects that will permit leakage. 

(f) Doors broken or defective to the extent rain or snow can 
enter car. Door fixtures (including locks, hasps, etc.), defective 
or missing. Door stops (front) bent or broken, if preventing 
proper closing and locking of doors. 

Car must be weather-proof at sides, ends, roof and doorways. 
This to be determined by getting inside of car, closing doors 
and observing whether daylight penetrates at any point. 


Class C Car 


For freight generally recognized as merchandise, such as agri- 
cultural implements, auto parts, cotton, charcoal, candy, canned 
goods, dry goods, furniture, graphite, hardware materials, roof- 
ing, radiators, refrigerators, sulphur, tanks, tubs, wire (woven), 
etc. 

1.—Same as for Class A car. 

2.—Car must be clean and free from contamination such as 
odors, fresh oil and grease spots (dry spots without odor will 
not warrant rejection), coal and cement dust or other residue 
from previous loads on interior of car and must not have: 

(a) Protruding nails, blocking, etc., that may cause damage 
to lading. 

(b) Leaky roof, sides or ends that will permit damage to 
lading. 

(c) Missing or defective doors and door fixtures that will pre- 
vent proper protection to lading and closing of doors. 


Class D Car 


For freight generally recognized as Rough Freight, such as 
acids, bolts, car wheels (loose), castings, drums, hides, lumber 
(rough), pig iron, pulp, rough mill freight, spikes, slag, tar, 
ties, wire, etc. 

1.—Same as for. Class A car. 

2.—Car should be reasonably clean but does not need to meet 
the requirements of a Class A, B or C car, and must not have: 

(a) Protruding nails, blocking, etc., which may cause damage 
to the lading. 

(b) Floors that are not in serviceable condition. 

(c) Doors and door fixtures, that are defective or missing, or 
doors that cannot be properly closed and locked. 


Automobile Car 


Equipment furnished for loading of automobiles must have 
good tight sheathing and roofs to prevent leakage of rain or 
snow inte the car. 

Car must be clean and free from contamination such as odors, 
dust, poisons and other residue from previous loads; also pro- 
truding nails, bolts and old blocking. 
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Flooring must be in good condition in order to properly secure 
automobile. 

Cars equipped with auto racks, “auto loaders,” must have 
such equipment properly maintained and same should be care- 
fully inspected and tested before cars are applied on order. 
These racks should be raised into position next to roof of car 
and properly secured when cars are empty. 

Your committee realizes that all commodities are not listed in 
the uniform commodity requirements set forth here, our inten- 
tion being to list only those necessary to help identify the 
different classifications. Your attention is also called to the 
fact that on the sample uniform card submitted, provisions are 
made for writing or stamping any special commodities the 
various roads might wish handled in this manner. 

We would recommend that paper of such specification as will 
stand the elements be used, also that in application of cards 
sufficient tacks be used to prevent slipping or loss of card, using 
a minimum of three in each one. 

Your attention is also called to the fact that some roads use 
commodity cards on open top cars, samples of same being in- 
cluded among those shown in our exhibit. This committee 
feels that the uniform commodity card presented to you can be 
used for this purpose by using the symbol A for sand, gravel, 
powdered coal, etc.; symbol B for lumber, steel, pipe and similar 
commodities and additional symbols as might be required, this 
of course to be at the discretion of the individual roads. 

Discussion also brought out that several roads seal or wire the 
doors of empty cars at the time of classification to prevent con- 
tamination or damage to equipment before cars are placed for 
loading and it would be our recommendation that this be brought 
to the attention of the freight claim division for such handling 


_as they deem necessary. 


The uniform commodity card and uniform commodity require- 
ments set forth here are hereby submitted to you for approval 
and submission to the Association of American Railroads for 


adoption. 
The Contaminated Car 


Deviating somewhat from the assigned subjects, but in line 
with many requests received your committee felt that a part o 
this report should be devoted to the contaminated car. Af 
effort was made to frame something to place the responsibility 
with the offending road; but after much discussion in a joist 
meeting held with Committee No. 7 (Interchange & Billing for 
Car Repairs), it was agreed that the fundamentals for perfectins 
an arrangement must necessarily be inaugurated by the traf’ 
portation people. Suggestion was made that waybills of ca 
loaded. with contaminating commodities be stamped by the aget! 
at loading points to show such contamination and that the 
responsibility for having such cars/cleaned before being reloa 
be placed with the agent at the unloading point. If and whea 
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such a plan is put into effect whereby we of the mechanical 
department will be in a position to definitely know the line 
originating cars loaded with contaminating products such as those 
shown in Circular Letter of the Chairman, Car Service Depart- 
ment, A. A. R., dated October 27, 1930, then we believe that 
appropriate additions to the A. A. R. Interchange Rules can be 
recommended with the thought of placing the responsibility with 
the loading line for the cost of reconditioning such cars, where 
such reconditioning involves repairs to the car to restore it to 
its former classification. : 

This committee is still of the opinion, however, that a joint 
meeting between representatives of this organization, the Freight 
Claim Division and the American Association of Railroad Su- 
pervisors will be necessary before such additions to the inter- 
change rules can be formulated and made effective. 

The report was presented by Chairman H. E. Wagner, general 
car foreman, Missouri Pacific, Dupo, II. 


Discussion 

G. R. Andersen, district supervisor car maintenance, C. & 
N. W., said that the commodity card recommended in the com- 
mittee’s report is a definite step in the right direction, but 
raised a question regarding the size of the printing. 

Joe Marshall, special representative, A. A. R., Freight Claim 
division, said that he was much interested in the committee’s 
report because of the possibility of reducing freight claim pay- 
ments by adoption of some of the committee’s recommendations. 


Mr. Marshall said that freight damage is caused not alone by 
defective cars, but by contaminated cars, and mentioned several 
instances of damages, in one of which five cars of wheat, 
previously loaded with soda ash not completely cleaned from 
behind the lining, were moved to an elevator and unloaded: in a 
bin which already contained 11 carloads. The entire bin of 
grain was contaminated by the soda ash and a damage claim 
of $22,500 was paid. In another instance, a car loaded with 
arsenic was subsequently used for the transportation of oats 
which were fed to horses and killed nine of them. Mr. Marshall 
thought it would be a fine idea to mark the waybills of cars 
loaded with contaminating commodities and hold the unloading 
point responsible for cleaning. 

C. J. Nelson, superintendent, Chicago Car Interchange Bureau, 
made six motions, which were seconded and adopted as follows : 
(1) That the report be accepted; (2) that the proposed com- 
modity card be submitted to the A. A. R., Mechanical Division, 
for possible adoption as standard practice; (3) that if and when 
approved by the A. A. R., the use of this card be made manda- 
tory after a reasonable time to exhaust the supply of cards on 
hand; (4) that, if approved, the A. A. R. include specifications 
covering the kind of paper and printing; (5) that the present 
exhibit be turned over to the Mechanical Division’ for educa- 
tional and display purposes; (6) that the association express 
its appreciation to the committee headed by Chairman Wagnér 
and also to the chief mechanical officer of the Missouri Pacific, 
without whose co-operation this valuable report could not have 
been prepared. 


Interchange and Billing for Car Repairs 


At the outset we wish to make it clear that this is truly a 
Committee report, that while we have had but one opportunity 
of meeting, which meeting was held at St. Louis, June 17 and 18, 
and at which every member of the committee was present, we 
have corresponded throughout the year, every committee member 
promptly passing his opinion on the many questions submitted. 

Many cases have been considered, the subject matter of which 
does not appear herein. Each has been given careful considera- 
tion and, for the purpose of brevity, only those that, in our 
opinion, justified recommended rule changes are included. 

Rule 4, Par. (d).—Revise completely to read: “Other house 
cars—When_ more than four ‘boards of sheathing are split or 
broken, or when .raked into tongue.” (No change in Notes.) 

Reason: A study develops that passage of cars through large 

interchange points is being seriously hampered as a result of car 
inspectors consuming time to thoroughly inspect cars for protec- 
tion for minor delivering line defects. The need for more rapid 
movement is apparent. Study further develops that in the ma- 
jority of cases involving such minor damage the repairs are not 
made until cars pass through shops on regular shopping schedule. 
here is, therefore, no reason why such minor damage should 
not be absorbed as deterioration the same as other owners’ con- 
ditions existing on the car. - 
_ Kule 4, Sec. (g), Par. (3).—Revise completely to read: “De- 
tect cards shall not be required for the following damage when 
not directly associated with other delivering line defects: (a) 
Push pole pockets—all cars; (b) Side door fixtures attached to 
door of car body—House cars.” 


Kecson: Revision in this rule is desirable to provide the car 
owner be responsible for damage to side door fixtures when not 
directly associated with other delivering line damage, as these 
items can be, and often are, damaged in fair usage. The need 
‘or this change to eliminate unjustified defect carding against 
delivering line has been brought to the attention of this com- 
mittee many times during the past few years, and a similar rec- 
commendation was’ made last year. The urgent necessity for 
action on this recommendation is again stressed. 

(tule 19.—Eliminate last two items. Add a new item reading: 

os ‘-.s condemnable as per Rules 82 and 83.” 

teason: 


fe Present rule prohibits application of certain con- 
“smnc’ cast iron wheels, such as those which have been con- 


this {i nowld be clearly understood that the recommendations made in 

sion...) 2t¢ intended for submission to the A. A. R., Mechanical Divi- 

and’ fa...<:°, 2 BO way authoritative or effective until duly considered 
‘\vorably acted on by that body. 
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demned for out-of-round and reclaimed by grinding. It is felt 
that this rule should also prohibit application of wheels con- 
demned by remount limits. 

Rule 32, Sec. (b).—Eliminate the phrase reading: “Or fail- 
ure to properly control moving cars with car retarding device.” 
Eliminate the first Note. 

Reason: Cars damaged on a manual hump are handling line’s 
responsibility only when damaged to the extent of Rule 44, in 
accordance with the provisions of Section (d) of Rule 32, and 
it is felt that the same protection should be extended to lines 
having retarder equipped humps. When car has minor damage 
such as a broken coupler after handling on a retarder device 
hump, the circumstances must be investigated to determine that 
there was no failure to properly handle car with retarding 
device. Progressive lines are thereby penalized for facility im- 
provement. Actual study discloses that there is less equipment 
damaged on a retarder equipped. hump than on a manual hump. 


A. A. R. Billing Rules 


Rule 9.—Add a new paragraph to read: “When brake beams, 
spring planks, wheels or truck bolsters are- R&R or R, repair 
card must show whether or not truck is equipped with bottom 
rod or brake beam safety supports of any type, and (if so 
equipped) whether or not such supports were R&R or R.” 

‘Add additional item to Section “Brake beams R&R.” to read: 
“Whether or not equipped with removable chair casting and (if 
so equipped) whethér such castings were R&R or R.” 

Reason: To facilitate reference and coincide with Rule 17 

Int. (B-5) and (B-8). 
_ Rule 17, Int. (C-2).—Eliminate portion of second paragraph 
of answer reading as follows:. “Except such non-AAR stand- 
ard cast steel yoke and key- and coupler body, if not defective, 
shall be held and promptly reported to car owner for disposi- 
tion. If car owner elects to have such yoke and key and body 
returned, shipping instructions must be furnished within thirty 
days, and freight charges collect; otherwise such yoke and key 
and body may be treated as scrap.” 

Reason: Experience has shown that owners very rarely re- 
quest return of this material, and as it is not AAR standard, 
and of no use to the repairing line, it is not felt that the cars 
and handling, as now required by this interpretation is justified. 

Rule 87 (a).—Add additional item to the third sentence wherein 
is listed items for which counter bill is prohibited if not corrected 
within nine months from date of first receipt of car on home 
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line, or on any, line within twelve months, from date of repairs: 
“Brake levers.” 

Reason: Claim for improper repairs are being made more 
than one year after application, and it is felt that if the brake 
levers are not replaced within one year, owner has received good 
value for repairs made and no claim is justified. 

Rule 101—Delete Item 52. Delete the words “or convertible 
type” from Item 54-A. Add the words “or non-convertible type” 
to Item 56. 

Reason: Item 57-T of Rule 101 specifies that credit per Item 
54-B of Rule 101 is to be allowed for convertible or non-con- 
vertible type triple valves regardless of the condition of the 
body. Item 57-F, 57-G, 57-K and 57-L of Rule 101 show that 
the valve of convertible or non-convertible type triple valve 
applied is the same as the value of either of these types re- 
moved. There is consequently no need for separate prices to be 
quoted in Rule 101 for the bodies of such valves, as shown in 
present Items 52 and 54-A. The revision of Item 56 of Rule 
101 is recommended to render this Item consistent with Items 
57-K, 57-L and 57-M of Rule 101. 

Rule 107 (Item 166).—In the first note to this item clarify: 
“Sill splices on ordinary steel underframe cars.” 

Reason: There is confliction of opinion as to whether this 
phrase intends that arbitrary labor allowances shown in Items 
168, 169, 195 and 200 will apply to splicing steel sills or whether 
it applies to splicing wood sills only on cars which are equipped 
with both wood underframe and steel underframe. The allow- 
ances in these items do not cover the cost of splicing metal 
sills equitably. 

Rule 111—Delete ‘Item 6. 

Reason: Already covered by Item 114 of Rule 107. 

The sub-committee on billing for car repairs was assigned the 
special task of submitting recommendations for the improvement 
of the Index to the A. A. R. Interchange Rules, and interim 
report is attached hereto. The recommended revision is con- 
fined almost entirely to adding additional rule numbers to exist- 
ing items in the Index where such rules appear pertinent to 
such items. The addition of a section covering coupler yokes 
under the heading “Yokes” is a recommended form in which it 
is believed that the Index would cover individual parts of cars 
more advantageously than is the case at present. If this form 
is approved ‘by the A. A. R. the committee hopes to be in a 
position to present a completely revised Index next year. 

The sub-committee was also requested to prepare a recodifica- 
tion of Rule 98. Our report this year is confined to recommenda- 
tions for the deletion of certain items in this rule and the 
transfer of one item to another rule. Substantial work has 
been done in connection with setting this rule up in a form which 
would correlate matters pertinent to each other more advan- 
tageously, however, as the work has not progressed to the point 
that a complete report can be made at this time, the subject 
is being continued on the docket and it is expected that a 
recoded rule can be submitted at the next convention. 

While meeting at St. Louis, a joint meeting was held with 
Committee No. 6, Freight Car Inspection and Preparation for 
Commodity Loading, for the purpose of discussing and placing of 
responsibility for damage to cars as the result of being loaded 
with contaminating commodities. 


Shop Operation, Facilities and Tools 


As the subject indicates, we shall endeavor to bring to you a 
description of various car shop devices which may: be adaptable 
in many of your car shops, with a brief explanation of their 
operation. 

It is a recognized fact that the membership of our organization 
is thoroughly familiar with the use and value of standard manu- 
factured car shop equipment and we will make no attempt to 
discuss it here as it is well advertised to all concerned. There- 
fore, our report will be confined to home-made devices which have 
been designed and built to meet the particular requirements and 
to solve the problems of individual car shops on the various 
railroads. 

Through the years, this subject has been much talked and 



















































It was agreed that the fundamentals for perfecting a suita!)le 
arrangement must necessarily be inaugurated by the transpor‘a- 
tion department; it being our thought that way-bills of cars 
loaded with contaminating commodities should be stamped by 
the agent at loading point and the responsibility for having car 
cleaned should be placed with the agent at unloading point. 

If, and when, some such plan is- placed in effect whereby we 
of the mechanical department will be in a position to know 
what cars have been loaded with contaminating commodities and 
where they have been loaded, we will recommend appropriate 
additions to the A. A. R. Interchange Rules with the thought of 
placing responsibility for the cost of reconditioning high class 
cars, restoring them to their former loading classification, at the 
expense of the loading line. 

Numerous instances have been brought to our attention wherein 
extensive damage has been caused by unloading machines com- 
ing in contact with the interior of cars, and the responsibility for 
such damage was not assumed by the handling line as intended 
by Interpretation (4) of Rule 32. 

While this committee recommends no change in this interpreta- 
tion, it does recommend that railroads on whose property such 
damage occurs assume full responsibility for such damage and 
attach their defect card to the car as per Rule 4, Par. (a), and 
failing to do so, they be more consistent in conducting investiga- a 
tions to determine whether or not such damage occurred while - 
cars were in their account, when later presented with joint state- 
ments, assuming the expense of repairs, if after an honest in- 
vestigation the damage unquestionably occurred on their line. 

Repairing lines are being called upon in numerous cases to ; 
reimburse car owner on the basis of intermediate line’s billing ot 





repair cards in connection with improper brake beams where, for rec 
example, the original repairing line indicated a No. 15 beam ser 
applied whereas the intermediate line reports a No. 2 plus beam cot 
removed. In many of these cases it was developed that the W: 
original repairing line had no stock of No. 2 plus beams, and fen 
consequently could not have applied the improper beam as claimed. to 
It is, therefore, felt that sufficient care is not being taken in rea 
reporting correct information to show the type and location of are 
brake beams applied and removed. This committee, therefore, J 
requests all to take more care in proper compilation of billing ol 
repair cards to the end that this condition may be eliminated. It 
We wish to bring before this association the need for minimiz- dey 
ing defect carding, lessening the time now required for car inspec- we 
tors to inspect cars, particularly at the larger interchange points. thi 


This, of course, will have to be accomplished through the re- 
classification of defects, assessing the car owner with many 
defects that are now the responsibility of the delivering line 
under the interchange rules, and with the thought that some tru 
definite action can be taken in this regard at the next convention, 
we urge the members, railroad and private line alike, to write 
us making suggestions as to what, in their opinion, should be 
done. 

That part of the committee report pertaining to car inter- 
change rules was presented by Chairman E. G. Bishop, general 
foreman, car department, Illinois Central, Centralia, Ill., and 
the section on Billing by Assistant Chairman D. E. Bell, A. A. R. 
instructor, Canadian National, Winnipeg, Man., Canada. 


(The report was accepted practically without discussion.) 


written about in a piecemeal fashion, but, insofar as we are able 
to develop, no concerted effort has ever been made to conso!idate 
ideas and information in regard to home-made car shop devices 
and make them.available to all. Therefore, the Car Department 
Officers’ Association will be the first to bring this matter to the 
fore in a definite report with the thought in mind that the :nem- 
bership will reap the benefits. When we take into conside:ation 
the multitude of car shops which are scattered all over the United 
States, Canada and Mexico, we begin to realize the scope and 
possibilities of this study. 

Both large and small shops have developed numerous devices 
to speed up production, reduce personal injury hazards, an‘, last 
but not least by any means, to extend the efficient working life 
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(A) Portable hoist which consists of a framework constructed 
of angles, pipe or T-sections or combinations of all three. This 
unit sets over the truck to be dismantled and can be equipped with 
light chain hoists, square thread turnbuckles or air cylinders to 
raise and lower the truck side frames and bolsters. The illustra- 
tion shows a hoist equipped with air cylinders. This is a new 

4 — idea and two distinct advantages are claimed for it, i.e., the 
—, Ji oI ; maximum speed of operation and, due to cylinders being mounted 
‘ - . ‘4 . on top of frame, it is lower and better balanced for movement 
from one location to another; (B) Permanent truck hoist, single 
or double—jib type, (see Fig. 7 Page 31, January, 1940, Railway 
Mechanical Engineer) for installation where cars are moved to 
established Spot positions for truck repairs. This type of hoist 
requires a good foundation, preferably of concrete, for the ver- 
tical post. The frame of jib swings to a parallel position with 
the track when not in use. The same type of equipment is used 
for raising and lowering truck sides and bolsters as with the 
portable unit; (C) Permanent truck hoist, collapsible type, for 
Spot position installation (See Fig. 6, Page 30, January, 1940, 
Railway Mechanical Engineer). This unit is equipped with a 
counterweight at one end and, when not in use, may be raised to 
a vertical position requiring a minimum of space. Other equip- 
ment is the same as on the two units previously described. 


Group 1 (A)—Portable truck repair hoist 

al of the trained employee. With the slow turn-over of labor in 
Pb recent years, the ability to obtain experienced new men has pre- 
ail ented a serious problem. Adequate shop facilities have helped 
am onsiderably to handle the work under these adverse conditions. 
ea Vith the present emergency, brought about by nation-wide de- 
oil ense preparations, car shop forces will be pressed to the limit 
nal to keep car equipment in condition for constant service. It is 
— eadily apparent that the better and more complete our facilities 
1 of are, the easier will be the task. 

[In conjunction with our report, we have procured photographs 
tied f several units which will be reproduced in the annual minutes. 
ar will be appreciated that photographs or drawings of all the 
wii vices hereinafter described, would require excessive space and 
pec- I e have endeavored to select those which are best illustrated: in 
are, s manner. 
a Group 1—Truck Repairs Hoists 

line Hoists designed to facilitate repairs to unit type freight car 
some ruct 

ition, 

write 


Group 2 (B)—Brake head grinding machine 


Many car shops have been equipped with truck hoists for some 
‘time and the use of these devices alone have made it possible to 
cut the time in half; or even less, on wheel renewals and other © 
truck repairs. Furthermore, their use has practically eliminated 
damage to journals which previously resulted in connection with 
the removal and application of truck side frames when trucks 
were .dismantled for repairs. ; 


Group 2—Brake Beam Head Reclamation Jigs 


(A) The welding jig. This unit is used to hold the brake 
head in firm position while checking for wear and building up by 
welding to-restore the original dimensions. It will be noted from 
the illustration that the machine is equipped with a foot pedal 
which is used to bring the upper portion of the jig down on the 
brake head for gaging after which sniall metal shims..are~ tack 

welded on the work surfaces to reduce the amount of welding 
Group 2 (A)—Brake beam head welding jig material necessary to apply. The welding is completed after the 
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brake head is removed from the jig; (B) The brake head grind- 
ing jig. After the brake head has been built up by welding, it 
is placed in this machine and ground to the proper radius for the 
brake shoe fit. The grinder is air operated and the brake head 
is held rigid while grinding with the foot pedal as shown in the 
illustration. 

Brake beam heads are an important factor in the repair cost 





Group 3 (B)—Device for straightening freight car ends 


of reclaimed brake beams. Tests have developed that they can be 
built up by welding successfully if proper care is exercised in the 
selection of welding rods and he welding machine amperage is 
accurately regulated for this type of work. It has been stated 
that the reclamation if brake heads by welding costs approxi- 
mately one half as much as the purchase price of new brake heads. 


Group 3—Miscellaneous Devices 


(A) Journal box packing mixer (See Page 371, September, 
1941, Railway Mechanical Engineer). The operation of this unit 
can best be described by comparing it to a concrete mixer, except 
that the revolving speed of the drum is much slower. The drum 
is about five feet in diameter and has an opening at either end, 
one to put the packing into. and the other to remove it from after 


Group 3 (C) All-purpose light-repair-track truck 












Group 3 (D)—Device for applying draft gears 


mixing. The turning of the drum is accomplished with a three 
horsepower electric motor mounted on top of. the framework 
which has a sprocket chain drive to the drum. The illustration 
is self explanatory in regard to the construction. 

The saturation of journal box packing is an important factor 
in obtaining proper lubrication of freight car journals. It is 
claimed that this device keeps the packing evenly and thoroughly 
mixed until it is ready for application to the journal box. It 
eliminates the necessity of pumping oil over the packing at fre- 
quent intervals. In fact, the packing is taken from the shipping 
containers and placed directly into the mixer as required for 
daily use. This saves considerable time and labor in handling. 

(B) Device for straightening ends of freight cars. This unit 
is built up of angles, channels, a %4-ton chain hoist, an air jack, 
a straight shank car coupler, etc. It is designed for use with an 
overhead or locomotive crane which is necessary to move it from 
one location to another. The illustration indicates how the unit 


is assembled and how it functions in service. 





Group 3 (E)—Air wrench for use in bolting car floors 


Straightening ends of freight cars without removing the sheets, 
stiffeners, etc., has always presented a difficult problem on the 
light repair tracks. The use of pull jacks and other similar 
devices are not only dangerous, but their capacity is limited. Tlie 
machine which we have described has been in service but a very 
short time but it has proven very satisfactory. It is particularly 
well adapted to straightening the ends of steel gondola cars and 
this work can be accomplished in a very short time as compared 
with other methods. 

(C) An all-purpose truck for light-repair-track service. A 
compact and well equipped unit which includes ‘riveting equ'p- 
ment, car jacks, trestles, acetylene cutting outfit, etc. The details 
of the assembly are clearly shown in the illustration.» The frame 
of the truck is of lightweight pipe construction, covered by a 
metal platform and has an equipment ee under the platform ‘or 
small tools, bolts, rivets, etc. 
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This all-purpose truck carries all the equipment required by a 
light-repair gang to make repairs to trucks, couplers, etc. Pneu- 
matic tires, wire wheels and lightweight construction make it easy 
to move from one location to another and it saves considerable 
time which would be consumed in moving equipment one piece 
at a time. 

(D) Device for applying draft gears to cars equipped with 
horizontal coupler yokes. The frame of this unit is 934 in. wide 
and 6 ft. long, constructed of two 2-in. by 2%-in side angles 
welded together at the ends to cross-members of the same mate- 
rial. At the upper end, curved angles are welded to the side of 
the frame to form a track which raises the draft gear carriage 
and sets it in nearly a horizontal position so the draft gear may 
be pushed over the draft gear support. The upper end of the 
frame has two brackets which set on the axle of the outside pair 
of wheels and these are adjustable for height desired with varia- 
tion in wheel diameters. The draft gear is placed on the carriage 
at the bottom of the frame and pulled to the top of the curved 
track by means of a small hand wrench which is equipped with a 
rachet pawl for safety. The illustration shows the position of 
draft gear before it has been raised for application. 

This device fills a long felt need for a method to apply heavy- 
duty draft gears on cars equipped with horizontal yokes. Raising 
draft gears to position with jacks, levers and similar methods is a 
difficult and unsafe task. 

(E) Air wrench for use in bolting car floors. This device con- 
sists of an air-motor wrench secured to a platform equipped with 
three swivel type wheels and a metal tray at one end for supply 
of nuts. The wrench has a telescoping shaft with the socket on 
the upper end readily adaptable to variation of floor heights with- 
out any adjustment. The operator sits on the platform and pro- 
pels the unit around under the car with very little effort. 

Applying nuts to bolts of car floors with an ordinary hand or 
motor wrench is a tiresome job and this device makes it much 
easier for the workman and speeds up the job. 

In our study of “home-made” car shop devices, we have devel- 
oped considerable information and data relative to many other 
items of equipment. To include all of this detail would involve a 
voluminous report. We will therefore only mention a few of 
them which no doubt will be of interest to many. They are as 
follows : 

(1) Car trestles constructed of pipe and scrap boiler plate, 
welded to provide maximum strength. These are made up in many 
different types for particular requirements. They are simple in 
construction and far superior to wooden trestles in safety and 
economy of maintenance; (2) A wheel base gage designed for 
mating unit type truck side frames in reclamation shops. Proper 
mating of truck side frames is an important factor in extending 
the life of wheels and other truck parts; (3) A combination 
truck bolster and body side bearing which makes it possible to 
accurately determine the side bearing clearance in advance of 
application of truck to car; (4) Portable lumber paint spray 
machine designed for painting lumber when unloaded at central 
distribution points. Surplus paint is removed from lumber as it 
is taken from the machine and returned to the supply tank 
through a filter. This reduces the consumption of paint to a 
minimum in this operation. 

It is the unanimous opinion of your committee that the oppor- 


tunity for further study in this field has great and valuable 
possibilities. In this report we have scarcely touched the surface, 
and, we heartily recommend that the work of Committee No. 3 
be continued at least for another year in the study of home-made 
car shop devices. We also suggest that the membership be invited 
and encouraged to submit material for future consideration. It 
is impossible for the committee to cover the territory which 
should be investigated and we are certain that there are many 
devices which should be made available to us. 

In conclusion, we desire to extend our sincere thanks to those 
who were not members of the committee, for their many fine sug- 
gestions and counsel. We earnestly hope that what we have 
brought to you will be of benefit to the association and its mem- 
bership and we assure you it was a pleasure to serve in this 
capacity. 

The report was signed by R. K. Betts (chairman), foreman 
car repairs, Pennsylvania, E. St. Louis, Ill.; C. A. Jordan, gen- 
eral car inspector, N. Y. C. & St. L., Cleveland, Ohio; W. J. 
McCloskey, general car foreman, Illinois Central, Centralia, Ill. ; 
R. P. Dollard, shop engineer, C. & O., Richmond, Va.; P. B. 
Rogers, shop superintendent, A. T. & S. .F., Chicago; H. S. 
Keppelman, superintendent car department, Reading, Reading, 
Pa.; E. P. Marsh, assistant superintendent car department, C. & 
N. W.; and A. Herbster, general foreman, N. Y. C., Chicago. 


Discussion 


P. P. Barthelemy, master car builder, G. N., said that car 
shop supervisors should insist on the use of new material for 
steel ladders, car trestles, etc., in the interest of safety and 
Chairman Betts agreed that scrap material if applied should be 
carefully selected to make sure that the sections are corroded 
slightly, if at all, and have practically the equivalent of new 
strength. Mr. Barthelemy stressed the use of all possible labor- 
saving devices to take the manual lifting out of car work, in 
the interest of safety and increased production. 

F. J. Swanson, general car department supervisor, C. M. 
St. P. & P., Chicago, pointed to the great advantage of concrete 
roadways at light repair:track which make possible the use of 
lift trucks, enabling four men, for example, to apply 24 pairs 
of car wheels in eight hours, whereas by the older method, it 
was a good day’s work for one gang to apply 8 to 10 pairs of 
wheels. , 

Chairman Betts said that everyone appreciates the value of 
concrete runways and tractors, but that the expenditure involved 
is not justified at outlying points where possibly only 10 car 
men are employed. He said that the labor-saving devices rec- 
ommended in the committee’s report are designed to take some 
of the manual labor out of car work at these small repair points. 

D. J. Sheehan, superintendent motive power, C. & E. L., 
strongly urged the car men to back up their requests for new 
equipment and tools with specific information regarding the sav- 
ings anticipated. He said that car men can get the authority 
to buy these tools if it is really shown that they will earn their 
salt. He maintained that extensive improvements in car repair 
facilities cannot usually be effected overnight and that it is 
usually more feasible to: purchase and install them one at a time. - 

(The report was accepted.) 


Maintenance of Streamline Equipment 


The advent of the streamliner train and its many diversified 
changes in body design, truck construction, -electric-pneumatic 
brakes, pretentious interior finishes and fittings as compared to 
the conventional type of equipment presents a new problem in 
maintenance to the mechanical personnel of our railroads. Pri- 
mary consideration is essential in selecting terminal coach yards 
or shops that can conveniently track or house thé equipment dur- 
ing the layover servicing periods, keeping in mind as to whether 
or not available facilities were adequate for the specific mainte- 
ffance desired, and if not, if sufficient space was available to 
accommodate the additional facilities required. Concrete ramp 
Structures and inspection pits equipped with air, steam, water, 
electric lines and drains, modern electric drop tables and hoists 
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for the removal and application of wheels and trucks complete, 
machine shops, wheel turning and grinding lathes, electric arc 
welding machines, electric charging lines of high voltage, power 
jacks, drill presses, special electric and pneumatic hand tools, to 
say nothing of the large:space required to house stock material 
were some of the facilities necessary. The next important step is 
to select supervisors and mechanics who were intellectual, pro- 
gressive and best qualified to cope with the class of maintenance 
desired. As a matter of fact a careful selection must be made of 
the coach cleaners assigned to handle the various cleaning fea- 
tures in order to obtain the most exacting results. 

We believe it is agreed that the general maintenance of the 
conventional type of passenger carrying cars is more or less 
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identical as amongst all railroads. To some extent, many of the 
past practices in cleaning and repairs are still in vogue on stream- 
liner equipment, however, there are many added features on 
streamliner trains where the former practices are not adaptable. 
Modern and pretentious interior fittings, color schemes, truck 
and body design, electric-pneumatic brakes, electrical equipment, 
air conditioning, etc., meant that all concerned were confronted 
with the problem of devising ways and means of maintaining 
these new features as efficiently and economically as possible to 
do so. In addition to the general facilities and tools, consideration 
has to be given to the kinds of cleaning materials that would be 
best suited for this work and which incidentally had to be devel- 
oped through tests in many instances. Railway supply companies 
have introduced some good cleaning materials and assisted super- 
visors in every way possible in meeting their various problems. 
Once the proper kinds of materials are agreed upon, it then be- 
comes necessary to set up a definite schedule with respect to the 
work that would be performed daily and the frequency in han- 
dling of special work. This same procedure is also followed in 
detail in the periodical over-hauling, testing and lubrication 
maintenance. With this in mind, the committee has endeavored to 
describe the manner in which a number of the principal opera- 
tions are being handled generally. 


Interior Cleaning 


In the cleaning of interiors, it is the practice to vacuum the 
shades, drapes, upholstery and carpets each trip of cars into’ 
terminals. Electrical appliances operated with the same voltage 
as carried in the cars, has been adopted for this use inasmuch as 


the operation can be performed much more rapidly than with the 
use of the air syphon jet system. Past experience has taught us 
that in using the air syphon jet system a considerable amount of 


time was utilized in transporting equipment, particularly the long 
lengths of hose, from car to car throughout the train yard. Win- 
dow sills, doors and partitions became scuffed and dirtied in the 
handling of hose from the yard connections into the ‘cars through 
the vestibules or windows. Another objectionable feature is the 
fact that doors or windows had to be left open for the entrance 
of the hose and consequently flies and other insects entered the 
interiors and which of course necessitated additional labor in 
ridding the interiors of these pests after the vacuuming operation 
was completed. 

Further, too much time was lost in connecting and dis-connect- 
ing hose each time that the car involved was moved. Spots and 
stains are removed each trip with a proficient cleaning fluid. When 
drapes become dirty they are removed for dry cleaning, a com- 
plete set of substitute drapes being available for this purpose. 
Window shades, upholstered seat cushions and backs are washed 
periodically with a shampoo with sufficient: time being allowed for 
drying in advance of the scheduled departure. Carpets are re- 
moved from cars at least once every sixty days and placed on a 
blow rack platform for a thorough cleaning with compressed air 
and followed by shampooing. The shampoo referred to is a liquid 
material which is proportionately mixed with water and forms a 
foam or sud solution. This sud solution is applied to shades, 
upholstery or carpets with a sponge and rubbing vigorously. An 
additional pail of water is used for the frequent rinsing of sponge 
and removal of dirt. Rinsing water should be kept fairly clean 
at all times. After cleaning, blowing with compressed air will 
assist in drying the materials more rapidly and which of course is 
important where this work is performed on equipment with a 
short layover period. 

As an extra precaution against unnecessary soiling as well as 
adding to the life of carpeting it is the practice to furnish each 
car with a canvas aisle strip. Attendants are required to lay these 
canvas aisle strips on the floor immediately after passengers have 
been discharged upon arrival of trains at the passenger terminals. 
Once the cars are cleaned at the coach yards, canvas strips are 
again laid on carpeted floors and not taken up until just prior to 
loading time at the passenger terminals. 

The same precaution is taken to protect upholstery, particularly 
the seat arms adjacent to the aisles, by covering with canvas caps. 
In this manner the upholstered seat arms are not dirtied by the 
mechanics’ overalls as they pass through cars in performance of 
their servicing work. 

Sheet cork, wall paper, photo-murals and the leather pier panels, 
chairs and shelving are dusted or dry wiped each trip. Periodi- 
cally, sheet cork is cleaned with naphtha and then given a light 
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coating of lacquer. Wall paper and photo-murals are washed with 
a soap sud solution, using a good grade of castile soap in luke- 
warm water and after drying the surface is given a thin coat of 
lacquer. The application of lacquer serves to protect that finish 
and extends the duration of time as between subsequent clean- 
ings. Leather is also washed with a good grade of castile soap 
and water, cheesecloth being preferable for this use. Under no 
circumstances should polish, oil or ammonia ever be used. 

In cleaning (mopping) rubber tiling with inlaid patterns and 
cemented to a cork flooring it is imperative that a minimum 
amount of water is used and then removed as quickly as possible. 
Where an excess amount of water is used and same is allowed 
to remain on the tiling for a length of time it will work through 
the cork, pulverizing same and causing the tiling to bulge. This 
is a matter for builders to consider in future installations. 

Painted ceilings, walls, partitions, doors, baggage racks and 
vestibules are dusted or dry wiped each trip, the scuff marks and 
spots being removed with a wax dampened cloth. These painted 
surfaces are being waxed progressively so that each car interior 
is waxed complete once every ninety days. The waxing operation 
is confined to certain efficient male cleaners who are thoroughly 
familiar with its application. A better grade of work is realized 
in this manner than if the waxing operation was left up to the 
individual interior cleaners who work in the various cars. An 
allotted number of hours labor is devoted to this operation daily 
with a sufficient amount of time remaining in advance of sched- 
uled departure to take care of the removal of handmarks and 
baggage scuffs that are always prevalent on vestibules, doors, 
partitions and side walls. In maintaining the painted surfaces 
with wax it has been proven over a period of time that the finish 
still retains its original lustre, whereas this cannot be said of the 
painted surfaces where soap and water have been used. It is a 
known fact that the repeated use of soap on painted surfaces will 
ultimately deteriorate the finish and to the extent that repainting 
becomes necessary. 

Multi-vent ceilings or panels are removed for the blowing and 
cleaning of air ducts semi-annually. After re-applying it is neces- 
sary to clean with wax. Where this type of ceiling is used in 
lounge cars or the smoking rooms of parlor and coaches, the con- 
stant presence of smoke results in ceiling panels becoming stained 
with a yellow color resembling nicotine around the perforations 
and which can be removed with a wax dampened cloth if attended 
to frequently. In the absence of frequent attention, waxing proves 
of no avail and spray painting is required. 

Smokestands—we are all familiar with the proper procedure to 
follow in their cleaning, however we might add that in order to 
assist in eliminating the objectionable stagnant smoke odors that 
it is a good practice to remove the ash receptacles from the smoke- 
stands for cleaning immediately upon arrival of equipment at the 
coach yards, 

The cleaning of lavatories, windows, basket racks, lighting fix- 
tures and the kitchens and pantries are still maintained in some- 
what the same manner as on conventional equipment, therefore we 
will pass on to our next operation. 


Exterior Cleaning 


Generally, exteriors are given a plain water wash daily. Period- 
ically they are cleaned with materials best suited for the type of 
finish, whether it is varnish, lacquer or stainless steel. Green oil 
soap is very effective in the removal of oil, grease, tarry sub- 
stances and insects. Regardless of the materials used, it goes 
without saying that there is a great deal more surface to wash on 
streamliner equipment as compared to conventional, Diaphragm 
rubber, skirt sheets and roofs receive the same attention as the 
body. Where it is the practice to wash roofs each trip of trains 
into terminals, portable scaffolds with guard rails are the most 
suitable for the performance of this work, particularly so from a 
safety viewpoint. These scaffolds are mounted on rubber tired 
wheels and can be readily moved from car to car along side of 
trains. In the absence of scaffolds it is found to be a very dat- 
gerous practice for men to walk on the roofs, With the prevail- 
ing roof curvatures and the fact that oil and water creates 3 
slippery condition, men are apt to fall and become seriously it- 
jured. One railroad found that the use of scaffolds would ob- 
struct traffic on the sidewalks adjacent to the trains and at the 
same time they would not sanction the practice of assigning met 
to work on the roofs and as an alternative it was decided not t 
wash the roofs daily, but to take the individual cars out of traifs 
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at least once every ninety days and place on a track where scaf- 
folds could be conveniently used and then scrub the roofs, followed 
by painting. On these same occasions the rubber diaphragms, 
skirt sheets and steps are painted. 

Trucks were originally cleaned by spraying with a solution of 
mineral seal oil and kerosene and the resultant glossy effect cre- 
ated a very good appearance, however due to the fact that dirt 
adhered to the truck parts on this account and might result in 
concealing such defects as cracks it was proposed that another 
substitute be found. Some railroads then cleaned the trucks by 
brushing with a solution of green oil soap and water, while others 
used a jet system in cleaning with steam and soda solution. Both 
methods proved effective and left truck parts in a good clean 
condition and facilitated inspection and repair work. Periodically 
the trucks are spray painted and restencilled. During the winter 
month when large accumulations of ice and snow adhere to truck 
parts, cleaning is important to facilitate inspection and repairs. 
Usually it is the practice to remove large pieces of ice with a bar 
and followed by steaming. This. procedure dislodges ice accumu- 
lations between bolsters, springs, brake levers, side bearings, etc., 
and will serve to eliminate hard riding complaints. 


Mechanical 


In dealing with some of the many phases of mechanical main- 
tenance, it was decided that it would not be amiss to commence 
with inspection work. For after all, it is the inspection that is 
responsible for the repairs made, especially so in the maintenance 
of trucks, including wheels and roller bearings. Owing to the 
importance of this class of work every conceivable precaution is 
taken. Supervisors in charge of streamline maintenance, being 
familiar with their fast schedules, realize their responsibility for 
the safe and on time operation. They in turn have selected the 
most dependable car inspectors from their organizations for this 
assignment and they work together and are thoroughly conversant 
with every detail of maintenance and systematically outline the 
repairs necessary, daily and periodical. Back of this work the 
railroad managements have provided elevated ramp tracks and 
inspection pits to facilitate inspection and. repair ‘work. Due to 
the appurtenance that is now suspended from underneath stream- 
line cars and concealed from view by shrouding and skirt sheets, 


the ramp track and inspection pit affords car inspectors the 
opportunity to carefully check all truck parts, brake levers, sup- 
port brackets and attachments. We know of-one railroad who at 


the present time are constructing a series of ramp tracks and 
inspection pits. Constructed of concrete the ramp track on which 
rails are installed are elevated approximately five inches higher 
than ground level. This height and the height of the rail facili- 
tates inspection and repair work such as the renewal of brake- 
shoes, hangers, pins, the servicing of roller bearing boxes and the 
pressure greasing of truck parts. Inspection pits run the full 
length of ramp tracks and are equipped with water, air, steam 
and electric lines as well as drains. A series of lateral drop pits 
for the removal of wheels and other heavy repairs are conven- 
iently located along each track so that several cars in any one 
train can be undergoing repairs at one time and still not interfere 
with other maintenance work. Cars are spotted with a car puller. 

Repairs to streamline equipment has changed considerably as 
compared to conventional cars. With increased speed and the 
endeavor to promote good riding qualities, wheels are condemned 
for tread wear with special gauges. This practice varies, some 
railroads condemn wheels with a %2 in. tread wear while others 
remove wheels with only % in. tread wear. With these gages in 
use, tread wear becomes the principal defect for which wheels 
are removed, After wheels are turned in lathe and in order to 


reduce the margin of eccentricity, some railroads then grind their 
wheels before application. Stabilizing levels, bolster draft rods, 
shock absorbers and additional equalizer and bolster springs re- 
sults in additional maintenance. These parts must be kept in good 
repair and adjustment to assure good riding qualities. In the 
absence of ramp ‘tracks with inspection pits, cars are arbitrarily 
fut out of trains periodically for careful inspection on the reg- 
wlar repair tracks. Terminals handling special work make it a 
point to thoroughly check and repair trucks periodically, as a 
matter of fact, complete repaired trucks are substituted as re- 
quired. Semiannually the trucks and all parts are thoroughly 
et with kerosense for a hammer test. Due to high speed 
nd the 


road ballast gradually wearing and having a sandblasting 
effect on truck parts, metal cross members, steam regulators, etc., 
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it is found necessary to insulate and shield numerous parts. Some 
equipment has underneath parts sprayed with a rubber cement as 
often as once every thirty days to alleviate the condition already 
mentioned. Vertical or flanged tie bars have been introduced and 
applied to pedestals to prevent the slewing of trucks in the event 
of a derailment. 

Roller bearings, regardless of manufacture, are generally given 
the same attention at all terminals. Upon arrival of trains the 
boxes are felt with the bare hand to determine abnormal tempera- 
tures. Oil plugs are removed and the oil levels checked, adding 
oil as required. Where boxes are found operating above normal 
temperature, the oil discolored, etc., wheels are immediately re- 
moved for a complete check of all roller bearing parts. Semi- 
annually the covers are removed for inspection of boxes and the 
furnishing of Summer or Winter oil. On each occasion that 
wheels are changed, boxes are completely dismantled for inspec- 
tion, replacing with new the worn or defective parts found. 
Originally thése boxes were equipped with heat indicators or 
commonly termed stench bombs that would throw off an ob- 
noxious odor to warn members of train crews if boxes were 
operating at an abnormal temperature. This method has been 
improved upon inasmuch as recently built equipment have an elec- 
trically controlled signal alarm system connected to each box and - 
when excessive heat develops, it is so indicated in the car 
interiors. 

Lubrication- is another matter receiving more attention on 
streamline equipment. Using air pressure guns, center plates, 
pedestal liners, slack adjusters and other truck parts are carefully 
lubricated each trip, and all of which results in reducing wear and 
improving the riding qualities of equipment. 


Air Brakes — Air-Conditioning — Electrical 


The introduction of the electric-pneumatic brake have resulted 
in many changes in our former practices. This class of mainte- 
nance meant that mechanics had to be trained and which was 
done with the assistance of representatives of the air brake com- 
panies. Special test racks and test trucks for the testing of valves 
electrically and pneumatically had to be installed. The added 
number of brake cylinders, control valves, magnet valves, relay 
valves, E-3 brake application valves, K-3 switches and speed gov- 
ernors meant more maintenance and by competent mechanics. 
Testing, cleaning, oiling and repairing schedules, daily and 
periodically, are strictly adhered to. 

It is needless for us to talk about this maintenance as all 
phases of the operation was ably covered by the Passenger Train 
Car Handling Committee at our meeting last Fall. 

This class of maintenance has increased tremendously due to 
the additional amount of modern electrical appliances and con- 
veniences now carried in streamline equipment. Additional light- 
ing facilities, water coolers, exhaust fans, shaving receptacles, 
refrigerators, radios, telephones, speedometers, and back-up horns 
are some of the added new features and requiring daily attention 
as well as periodical overhauling. 

Will not attempt to relate the amount of daily and periodical 
attention that is afforded such items as couplers, draft gears, 
water pressure systems, steam regulators, metallic conduits, etc. 

In many instances, work is progressively carried on as between 
two terminals, therefore work sheets are carried on each train to 
indicate the work performed, enabling one terminal to pick up 
where the other left off. Trip inspection reports are also carried 
in each train for electricians, conductors, and porters to report 
any unsatisfactory condition occurring enroute and requiring 
attention. 

Work cards are carried in each car to indicate the special work 
that is required periodically, entries being made on cards accord- 
ingly. In this manner, supervisors handling streamline trains 
have first hand knowledge of the work needing their attention. 

Our study developed that the same definite program is. followed 
in the daily and periodical servicing of the power units and auxil- 
iary cars, however in order to keep within the time limit allotted 
for the presentation of our subject we regret being unable to 
cover the vast amount of detailed precision work that is required 
in the maintenance of main engines, traction motors, steam gen- 
erators, AC and train lighting auxiliaries, air brakes, etc., of 
these units, but owing to the extreme importance of this class of 
maintenance we are respectfully recommending to the General 
Committee that this subject be reviewed at our next meeting. 


(Continued on page 433) 
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A. A. Raymond, 
President 


At its fifth annual meeting, held at the Hotel Sherman, 
Chicago, on September 23 and 24, the Railway Fuel and 
Traveling Engineers’ Association presented and dis- 
cussed a program which by rigid adherence to a time 
schedule was completed within the allotted two days. 
Although somewhat curtailed by the enforcement of the 
schedule, the discussions were brisk and gained in point- 
edness what they lost in length. 

‘Following the adjournment of the joint opening ses- 
sion of the four coordinated associations, the first session 
of this association was called to order by its president, 
A. A. Raymond, superintendent fuel and locomotive per- 
formance, N. Y. C. In his opening remarks, Mr. Ray- 
mond said that conferences such as this were needed 
more now than at any time before because of the unusual 
problems with which railway supervisory forces are 
faced. These, in part, he said, are the outgrowth of the 
battle of materials resulting from the tremendous volume 
of materials and equipment required for our national 
defense program. 

Mr. Raymond briefly reviewed the program for the 
meeting, pointing out the large amount of work which 
has been done by the various committees. The best 
repayment to these men for their effort, he said, would 
be a good discussion of the reports. 

The program was built around three major themes— 
locomotive performance, including both Diesel and steam ; 
fuel, and air brakes. The greater number of reports 
were devoted to the steam locomotive, with a new Com- 
mittee on Lubrication reporting for the- first time this 
year. In addition to the reports and papers abstracted 
herewith, this session included a report on New Loco- 
motive Economy Devices. The chairman, A. G. Hoppe, 
assistant mechanical engineer, C. M. St. P. & P., briefly 
reviewed the performance of the Franklin system of 
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steam distribution with the OC poppet valve and also 
called attention to the automatic draft control in service 
on the Lehigh Valley. 

The second session was set aside exclusively for the 
discussion of air-brake subjects, under the chairmanship 
of J. A. Burke, supervisor air brakes, A. T. & S. F: 
who introduced the authors of the three air-brake papers: 

A report on Plugged Netting—Cause and Cure wa 
presented by a committee, of which H. Malette, road 
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foreman of equipment, St. L.-S. F., was chairman. This 
will be the subject of an article in a subsequent issue. 

During the meeting the association was addressed 
briefly by John M. Hall, director, Bureau of Locomotive 
Inspection, I. C. C., and Roy V. Wright, editor, Railway 
Mechanical Engineer. 


Address by J. M. Hall 


In a brief address, J. M. Hall, director, Bureau of 
Locomotive Inspection, I. C. C., spoke in terms of the 
higher praise of the performance of the mechanical and 


Suggested 


operating departments during the present time of stress. 
At the beginning of the last war, he ‘said, 54.5 per cent 
of the locomotives inspected by the bureau were found 
defective, while now only 9 per cent of the locomotives 
inspected are found to be defective. That, he suggested, 
is one reason why trains now keep moving with so few 
delays. 

Mr. Hall cited figures to show the tremendous im- 
provement in locomotive conditions as reflected by the 
reduction in accidents and casualties caused by the fail- 
ures of locomotive parts since 1916. The safe machine, 
he said, has proved to be the good machine. Along with 
the reduction in failures has gone a reduction in the 
cost of boiler maintenance and in fuel consumption. Ex- 
cept where caused by hidden defects, Mr. Hall said, there 
never should be a boiler explosion and there never would 
be if maintenance and operating forces were all awake. 
In closing, Mr. Hall said that the traveling engineer can 
do much through his personal contact with the engine- 
man to overcome the opposition on the part of some of 
them to the operation of the blow-off cock required in 
the blow-down system of preventing foaming. 


Remarks by Roy V. Wright 


Mr. Wright, called upon during the meeting, spoke 
briefly concerning the situation of the railroads in the 
national defense program, calling attention particularly 
to the needs for material and equipment. They were 
making good, he said, by mobilizing their man power 
and he stressed the possibilities offered by making better 
use of the human element. He cited one example of this 
as the prevention of accidents. He quoted the National 
Safety Council’s estimate that for 1941 the nation would 
suffer an economic loss of 3.6 billion dollars as the result 
of accidents. A great deal of this loss he considered 
preventable and stressed the need for safety campaigns 
as the activities of the railways increase. 


The Road Foreman and the Diesel Locomotive 
By W. D. Quarles 


General Mechanical Instructor, Atlantic Coast Line 


In December, 1939, the Atlantic Coast Line and the Florida 
East Coast inaugurated faster daily service between New York 
and Miami with our deluxe trains, “The Champion,” Diesel 
powered between Washington and Miami, and typical of Diesel 
passenger operation throughout the country. 

This improved service established itself so permanently in the 
public’s favor that 19 2,000-hp. Diesel passenger units (18 Atlan- 
tic Coast Line and 1 Florida East Coast) were. added to provide 
Diesel ower for the “Vacationer,” the “Florida Special” and the 
bigger “Champion.” The original “Champion” consisted of seven 
light-weight cars powered with one 2,000-hp. unit; this being in- 
creased to fourteen light-weight cars and two 2,000-hp. units. The 
‘Vacationer” and the “Florida Special” were powered with 4,000- 


and 6,000-hp., «respectively. 

As further evidence of the fine service rendered by the Diesel 
locomotive, the Atlantic Coast Line and the Florida East Coast 
now have on order twelve additional units (9 Atlantic Coast Line 
~ 3 Florida East Coast) to Dieselize other Florida trains for 

le con 


ng winter season. With the units now on hand this 
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will give us a total of 34 passenger units, all of which have 
been purchased in the past two years. 

We have good steam locomotives on our line but they have 
not been successful in their operation on high-speed trains. 


No Power Failure in 2,700,000 Miles 


-August 1, 1941, the combined mileage of our road Diesels ag- 
gregated 2,704,000 miles without a power failure necessitating re- 
placement by steam, and as a consequence of this performance, we 
do not have stand-by protection for Diesel power. 

On July 12, Train No. 2, operating between Miami and New 
York (mixed streamlined and conventional equipment) was 
wrecked at Walthourville, Georgia, due to striking and knocking 
a cow into a switch stand of the center passenger track. This was 
an opposing switch; it was opened, and both power units and 
seven cars were derailed. The speed of the train at the time of 
the accident was 75 m.p.h. The power units were rerailed and 
moved into our Waycross, Georgia, shops on the afternoon of 
July 14, where only steam facilities were available ; however, the 
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units were conditioned and returned to service on July 18. This 
reference is made to indicate the sturdiness of this type of power. 

We do not have Diesel freight power as yet, but one only needs 
to observe the service rendered where this type of power is used 
to determine its ability in fast-freight service. 

All concede the Diesel switcher’s supremacy to the steam. We 
have two types of Diesel switchers on our line and careful records 
are being kept to determine the type best suitable for future 
purchases. 

The Diesel locomotive, at present, is used largely in the high 
Class passenger service, where the schedules are the fastest and 
the service more exacting. If the road foreman desires this to 
be what is expected, he must spend his time with the men in order 
to educate and acquaint them with all phases of the operation. 


Diesel-Electric Throttle Technique 


The handling of the throttle of the Diesel-electric locomotive 
compares in no way with the handling of the steam locomotive’s 
throttle. It is in this that the electric equipment can be sub- 
jected to severe abuse and high maintenance costs. The engine- 
man should know what takes place in the power room when the 
throttle is moved from idle position to position No. 8. If the 
operation of the electro-pneumatic governor and load regulator 
is understood, no trouble is experienced from these men failing to 
use the proper time element between throttle positions; when 
accelerating or decelerating, time must be had to permit the 
Diesel engine to respond and assume the new speed for each 
throttle position. This also gives the load regulator time to bal- 
ance out with the new load demand. When too much time is 
consumed in advancing the throttle, the traction motors stay in 
series longer than necessary, and as transition is delayed, several 
power plants may transfer at once, giving an objectional surge 
to the train. 

In steam-locomotive operation no serious results are obtained 
by opening and closing (pumping) the throttle; however, if this 
practice is used on Diesel-electric locomotives it causes destruc- 
tive arcing at series and field contactors, unnecessary wear and 
removal of parts and rough handling of the train. : 

The engineman should know that at speeds below 30 m.p.h 
the acceleration should be made with traction motors operating 
in series. If acceleration takes place with traction motors operet- 
ing in parallel there will be improper application of power to the 
traction motors, the high amperage flow causing heating, and loss 
of power for acceleration. 

When passing over railroad crossings the engineman should 
know that the vibration causes poor contacts between brushes and 
commutators on traction motors, which results in arcing and 
burning of commutators. When the throttle is in position higher 
than Run No. 2, the voltage and currents will be high; by reduc- 
ing the position of the throttle to Run No. 2 this is minimized 
and the prevention of the flash-overs in the motors is assisted: 

With the light-weight streamline trains having little or no slack 
in draft rigging, no trouble was experienced when these trains 
were started. However, now that Diesel-electric power is han- 


dling trains which consist of mixed streamlined and conventional 
equipment, or all conventional equipment, the question’ of throttle 
manipulation is of great importance, as well as the methods used 
in stopping trains of this make-up. The characteristic of traction 
motors is to develop a high torque when starting, with resultant 
high drawbar pull, and on runs where there are two or three 
power units the slack is sometimes taken out severely and rough 
handling occurs, especially at the rear of the trains. 

The writer has found that, first, much can be done to relieve 
this by stopping trains with slack stretched, making one applica- 
tion of the brakes and using graduated methods when releasing 
brakes; second, where two or three power units are handling 
trains, one or two power plants were isolated until the train slack 
was stretched, or the train started. This practice eliminated the 
trouble in starting and slack was controlled. 


Training Firemen for Road Maintenance 


On our line at present we have an electrical supervisor riding 
all road Diesels. He is just what the name implies; he has a 
knowledge of the equipment not yet obtained by the crews. Fire- 
men assigned to Diesel-electric locomotives will perform all 
duties in the power room necessary for correct operation, and 
make any repairs required, under the direction of the electrical 
supervisor. The electrical supervisor is subordinate to the road 
foreman of engines. 

With this method of operation we have developed assistant 
road foremen, firemen instructors. and firemen, who are thor- 
oughly capable of being trusted with the care and operation of 
our Diesel locomotives. 

The fireman of today is the engineer of tomorrow, and by hir- 
ing firemen not for their brawn, as was the case in the past, but 
young men with a high-school education and a natural aptitude 
for railroad work, we should perfect an organization for Diesel 
road operation which should function as well as steam operation 
and with the same supervision. 


Discussion 


Prof. L. E. Endsley said that the railroads are coming to 
Diesel locomotives faster and faster and that the best steam loco- 
motive today uses six times as much fuel as the Diesel-electric 
locomotive. With five-cent oil, he said, the balancing price 
for coal would not be over $2 per ton. He prophesied that in 
20 years no more steam locomotives would be purchased unless 
steam develops faster than he believes it will. 

Mr. Wink (A. C. L.) said that it was not difficult to teach 
any man in 30 min. to run a Diesel-electric locomotive, but that 
he cannot be taught to take proper care of the engine in any 
such short time. The fireman, he said, on his tours every 20 
or 30 min. looks after the equipment and is thus trained to know 
its requirements. In. closing, Mr. Quarles referred to the much 
greater number of Diesel locomotives than of steam which have 
been ordered during the current year and agreed with Professor 
Endsley that steam is on the way out. 


High-Speed Braking With D-22 Control Valves 


The D-22 control valve has several improved features among 
which are the quick service feature; service stability; positive 
release regardless of service slide valve friction; improved 
graduated release feature; improved emergency transmission 
speed; improved release after emergency application; increased 
capacity; more uniform brake cylinder pressure; simplified con- 
struction and interchangeability with previous equipment. 

Improved brake flexibility and sensitive control in the hands 
of the enginemen assist in the maintenance of intensive schedule, 
add new safeguards to operation, and the equivalent automatic 
cushioning of intratrain shocks are also characteristics of new 
passenger train brake types. 

(The report included a summary of the advantages of the 
present electro-pneumatic braking systems with particular ref- 
erence to the features which control wheel sliding. A detailed 
description of such equipment as applied to one of the Burling- 
ton Twin Cities Zephyrs was also included—Editor. ] 
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There are a number of high-speed trains being operated 
throughout the country with speed governor control but without 
wheel slide protection, and are not having much trouble with 
slid flat wheels, but the secret for this in most cases, is that 
generally only light brake applications are being used for mak- 
ing slow.downs and stops. In most instances these light brake 
applications do not exceed the braking forces employed on older 
equipment, and as a result the motive power is called upon 
maintain higher maximum speeds to offset the time lost by the 
brakes being applied earlier than it normally would be necessary 
if wheel protection were used. If, however, the maximum of 20 
to 250 per cent braking forces were used in ordinary servic 
braking, there would be a far different story, and the necessilY 
for ample sanding with some form of wheel slide protectio 
would be recognized at once. In our opinion these high braking 
forces should be available at all times without fear of damag* 
to wheels; they can be available with the equipment now at h 
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Officers Eleeted for 1941-42 


President: L. E. Dix, fuel supervisor, T. & P., 
Dallas. Tex.; vice-presidents: J. A. Burke, 
supervisor air brakes, A. T. & S. F., Topeka, 
Kans.; E. E. Ramey, fuel engineer, B. & O.., 
Baltimore, Md.; W. C. Sh 


ove, general road 
foreman of engines, N. Y. N. H. & H., New 


Haven, Conn.; secretary-treasurer: T. Duff 
Smith, Railway Fuel & Traveling Engineers’ 
Association. Executive Committee—elected 
to serve 2 years: E. Holmquist, master me- 
chanic, C. & N. W., Chicago; A. G. Hoppe, 
assistant mechanical engineer, C. M. St. P. 
& P., Milwaukee, Wis.; H. W. Sefton, superin- 
tendent locomotive and fuel performance, C. 
Cc. C. & St. L., Indianapolis, Ind., and W. R. 
Sugg, superintendent, fuel conservation, Mo. 
Pac., St. Louis, Mo. 





For service braking the use of electric straight air brake is of 


prime importance on fast schedules, ‘as the brakes can be applied 
throughout any length of train to the desired brake cylinder 
pressure in two to four seconds, depending on just how fast it is 
desired to build up the pressure; this depends on passenger com- 
fort and the liability of sliding wheels. 

The handling of the brakes on trains operated with electro- 
pneumatic brakes is no more difficult than braking an automobile 
and requires very little instruction on the part of the road fore- 
man. The advantage of electro-pneumatic braking on mountain 
grades is that the air brake system remains fully charged, so 
that in case of an emergency the full braking power is always 
available. The use of retainers is unnecessary and the train 
speed can be controlled more uniformly than it is possible with 
automatic brake; due to the ability of applying and releasing in 
uniform cycles, the wheels and shoes remaining comparatively 
cool, thus reducing brake shoe wear and saving of wheels from 
damage due to over heating. 

One fact is evident, that is the positive application of sand in 
sufficient quantities and so delivered that its full benefit is real- 
ized for tractive purposes, will provide a coefficient adhesion 
under all conditions at least as high as that obtainable with a 
clean dry rail. If a rail adhesion efficiency was available at all 
times a brake design of much higher capacity could be developed 
to predict stops with greater confidence and accuracy. The 
subject of adequate sanding of the rail to insure uniform wheel 
rail adhesion is being constantly studied, but not as yet fully 
solved. Some railroads have gone so far as to install additional 
sanding devices in two or more locations of one train, being 
arranged so that at a predetermined cylinder pressure automatic 
sanding will occur. On others sanding is initiated by wheel 
control operation. The additional sanding stations were judged 
mecessary, since when wheels pass over sand at high speed the 
sand which is not blown from the rail or carried by the wheels 
at the brake shoes and lost, is ground so fine it has lost its 
eficiency by being repeatedly crushed. 

However, even if a sanding device could be designed to effi- 
ciently sand the rail at 90 to 100 m.p.h. the problem of carrying 
a sufficient supply of loose sand on each truck for a usual trip 
of the present streamline trains is a major one. 

It therefore appears definite to us that some other method of 
conditioning the rail must be devised for satisfactory results at 
the present high speed. 


Electro-Pneumatic Sanding Equipment 


The effectiveness of good clean silica sand to raise the co- 
efficient of adhesion between the rail and wheel is unquestioned, 
but reliability of sand delivery introduces major problems. 

The sanding equipment is designed to solve these problems in 
@ practical manner. It is flexible and can be operated either 
pneumatically or electro-pneumatically. The pneumatic operation 
of the « equipment is interlocked with the brake equipment so that 
its operation is initiated by an emergency application of the car 
control valve and continues over a predetermined time before 

ing terminated automatically, thereby eliminating a useless 
waste of air and sand. The electro-pneumatic operation is con- 
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trolled through electric circuits which are used at the discretion 
of the engineman to initiate or terminate a response simultane- 
ously at all sander installations through the train. If not termi- 
nated by the engineman, an electro-pneumatic sanding operation 
will cease by action of a timing sanding valve in the cab after 
a predetermined time interval. The train sanding circuit is inter- 
locked with a locomotive sanding circuit in such a manner that 
either the locomotive sanders alone may be used for locomotive 
traction when accelerating, or all train-sanding stations may be 
simultaneously set into operation when desired. 

Sand is dispersed positively and reliably to the point of con- 
tact between the wheel and rail by a new type of sand trap 
which includes a device for preventing high ‘pressure air for 
cleanout purposes from blowing back into the sand box. The 
sand is conveyed from the sand trap to the point of application 
through a sanding hose and distensible rubber nozzle from which 
it is delivered. The sand trap is so designed that a minimum 
of compressed air is used to deliver the sand to the rail, atmos- 
pheric air being used in large quantities for agitating the sand 
within the trap. 

The sand trap has two distinct functions. First, at the begin- 
ning of every sanding operation a short, but heavy, cleanout 
blast of air is directed through the sanding hose and nozzle to 
insure an unrestricted flow of air and sand. This cleanout blast 
of air may develop any pressure in the delivery line needed to 
open the sanding nozzle if it should be frozen over on the out- 
side during winter weather. Second, sanding follows. immedi- 
ately after the cleanout blast. Another cleanout blast of air fol- 
lows automatically at the termination of the sanding function. 

The cleanout and sanding cycles of a group of traps at one 
station are controlled automatically by a sanding relay valve, 
which comprises a relay portion for providing the sequence of 
functions, a magnet portion for responding to the electro-pneu- 
matic control, and an application portion for automatically re- 
sponding to a local emergency brake application. The air supply 
is provided by a separate reservoir, which is charged through 
a valve which. prevents interference with brake action. 

The railroads are very much concerned with three principal 
factors affecting wheel service, shelling, thermal cracks and 
tread wear.. Shelled wheel treads cause rough riding, and vibra- 
tions from this increase maintenance costs. To remove wheels 
for turning involves expenditure in tread metal and the cost of 
their removal and replacement. Thermal cracks require re- 
moval of tread metal or possibly the scrapping of the wheels 
when cracks are discovered. It is feared greatly as a possible 
source of broken wheels and possible derailment. Tread wear 
affects contour, riding qualities and as wear progresses the re- 
moval of wheels for reconditioning. 

The report was signed by H. I. Tramblie, air-brake super- 
visor, C. B. & Q., and John Battise, general air-brake instruc- 
tor, C. & N. W. 


Discussion 


J. Fahey (N. C. & St. L.) referred to the use of two conven- 
tional cars in the lightweight streamline train which operates 
over the N. C. & St. L., stating that with these cars in the train 
a higher-brake pipe reduction is required than when the stream- 
line equipment is operating alone. He inquired if, when brakes 
reapply after brake-cylinder pressure has been reduced by the 
speed-control devices, the reapplication increases the cylinder 
pressure on other cars. Mr. Tramblie called attention to the 
relatively large tonnage which had been added to the train with 
the two conventional cars and said that these cars, having a 
lower braking ratio, required heavier brakepipe reductions to 
effect the same control. 

J. Kane (N. Y. C.) inquired whether there is any difference 
in the functioning of the Decelostat and the wheel controller and 
asked whether the wheels actually slid when under the control 
of these devices. 

In answer to this question Mr. Tramblie said that with either 
type of wheel control the wheel does not stop turning, some- 
times slowing down not more than the equivalent of 10 miles 
an hour. When wheels slide, he said, retardation is only 20 per 
cent as much as when rotating; with the slip controlled the re- 
tardation never got below 60 per cent through the complete cycle 
of the operation of the device. 

J. P. Stewart (Mo. Pac.), referring to the experience of the 
Missouri Pacific with the HSC brakes on streamline trains, said 
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that there had been very little maintenance cost with these 
brakes. Once men use the electro-pneumatic brake, he said, 
they do not like to go back to the automatic brake. He referred 
to a run on which two lightweight cars equipped with HSC 
brakes move in one direction regularly in a train of nine con- 
ventional cars and said that the performance was entirely satis- 
factory, with no slack action or rough handling. Up to Septem- 


ber 10, he said, the high-speed trains on the Missouri Pacific 
had made 3,251,584 car-miles and 582,464 locomotivé-miles, with 
five pairs of slid-flat wheels on the cars and two pairs on the 
locomotive, both on idler wheels. He advocated buying new 
passenger-car brakes with D-22 control valves with the idea 
that sooner or later they will be converted to the full HSC 
schedule. 


Terminal Tests and Road Handling of Long Freight 
Trains With Mixed K and AB Equipments 


A fundamental requirement for every air brake engineering 
problem is that new and improved apparatus must not be intro- 
duced unless it will operate in harmony with and contribute to- 
wards the improved operation of the existing brake apparatus. 
The AB brake equipment was designed on this basis so that 
when it is mixed in trains of cars having the type K brake 
equipment, it not only functions better but it also improves the 
functioning of:the train brake as a whole. 

The benefits which are realized from the installation and use 
of the AB freight car brake equipment can be classified under 
two headings. The first class of benefits relates to the im- 
proved operation, which is especially important in the safe and 
smooth control of long trains, that is, trains made up of more 
than 100 cars. The second is lower maintenance costs which 
result from constructional features that make a longer cleaning 
period. feasible and better inspection and repairs possible. 

The lower maintenance costs have been well demonstrated by 
the repair shop experience which has now become quite general. 
As the percentage of AB brake increases, the shop facilities and 
methods will be perfected so that the minimum costs will be 
assured, but for the purposes of this discussion we are primarily 
concerned with operation characteristics. It is the improved 
functions of the AB brake which make possible the satisfactory 
control of long trains now in service, even when they have a 
considerable percentage mixture of the old style K brakes. A 
comparison of the K and AB brakes shows that the outstanding 
differences are in the application and release, which are the 
fundamental brake functions. 

The integrity of the AB application is very much improved 
over that of the K because it has a superior form of quick service, 
which is a three stage limited type as compared with the con- 
tinuous type used in the K. The AB quick service is initiated 
by a movement of the piston and graduating valve only, whereas 
the K quick service must wait on enough pressure differential 
to move the main slide valve. When the AB graduating valve 
moves it causes a rapid drop of brake pipe pressure into a fixed 
volume, which initiates and propagates quick service through the 
train and this is followed by a further drop at a slower rate by 
venting to atmosphere until the slide valve moves to produce the 
application of the individual brake. In this manner the effect of 
slide valve resistance on the quick service action is eliminated 
and the speed of propagating a service application throughout a 
long train is thereby greatly increased. 

The initial quick drop starts a pressure wave that travels 
along the pipe rapidly to start the next valve, where the action 
is repeated so that when quick service is initiated it will travel 
with full speed and make every valve apply in the longest train. 
This action is not duplicated by the continuous type of quick 
service in the K because high slide valve resistance can delay its 
initiation at any car for varying time periods and, consequently, 
it may sometime fail to propagate a light application throughout 
a train of 100 or more cars. The more dependable and vigorous 
quick service action of the AB is such that any mixture of those 
valves in a K train will assist in making the K valves more 
certain to apply and thus insure a better train brake control. 

The speed and reliability of the release function of the AB 
brake is also greatly improved in two ways. The first is the 
quick recharge feature provided by the added emergency reser- 
voir and the second is the release insuring feature which elimi- 
nates the slide valve friction as a factor in delaying or pre- 
venting an intended release. 

The emergency reservoir remains fully charged during a serv- 
ice application. When a release is started and the first slide 
valve moves to release position, a port opens which connects the 
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emergency reservoir to the auxiliary reservoir. This port is 
controlled by the graduating valve and it functions to recharge 
the auxiliary reservoir, without drawing any air pressure from 
the brake pipe, until after the two reservoirs are nearly equal- 
ized. This feature makes it possible to raise the brake pipe 
pressure to the releasing point throughout a long train within 
a shorter time than is possible with K valves which draw air 
from the brake pipe as soon as the release starts. 

The AB release insuring feature is built in so that with the 
valve in service lap position’ and the brake pipe pressure raised 
1% lb. above the auxiliary reservoir pressure, the insuring valve 
will open and vent auxiliary reservoir pressure until the rapidly 
increasing pressure differential forces the valve to its release 
position. This vent is cut off when the slide valve moves and 
if the slide valve resistance happens to be equivalent to 1% Ib. 
or less, it will not occur. Thus this device only function to 
vent when necessary and then only to the exact degree required 
to release a valve having high slide valve friction. It thereby 
eliminates any chance of a release failure due to a combination 
of slow brake pipe pressure rise and high valve friction. 

The improved AB application and release features have been 
briefly described here because they have an important bearing 
on the successful handling of long freight trains. While the full 
advantage of AB brakés can only be obtained with 100 per cent 
AB equipment, as AB brakes are mixed with K_ brakes, the 
improved functions become more effective and it is feasible to 
extend the train length and thus take increased advantage of 
the high capacity of the modern locomotive. 


Terminal Tests 


It is good practice to begin terminal tests when a train enters 
a terminal. The engineman should apply the brakes by making 
a full service application before the engine is detached from the 
train. The car inspectors can then begin inspection to see that 
each brake is applied and check for long piston travel or any 
other visible defects. : 

At this time cars with defects can be marked so that the 
necessary repairs or adjustments can be made at a time and 
place designated by the yard master and thus avoid any delay 
in the switching of the train. Close cooperation between the 
inspectors and yard master for handling these repairs will work 
out to good advantage. A yard compressor plant for charging 
trains in the terminal will be a very valuable aid for reducing 
the brake system leakage as well as for making the required 
terminal tests. 


CHARGING 


1. Water condensation and dirt must be blown from the line 
from which air is taken before connecting the yard line or loco- 
motive to the train. 

2. The train must be charged to the standard pressure. The 
retaining valves and retaining valve pipes must be inspected and 
known to be in suitable condition for service. The position of 
angle cocks, cut out cocks and hose connections must be checked. 
The train brake system must be examined for leaks and neces- 
sary repairs made to reduce leakage to a minimum. 

3. The terminal test can be made from a yard plant provided 
the equivalent of an automatic brake valve is available and com- 
nected to same point in train that engine is to be attached, vther- 
wise this test must be made after the road locomotive is at 
tached. When test is made from a yard plant, a road test must 
be made before the train is permitted to depart. 

4. In preparing to make terminal or other tests it must De tT 
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membered that an AB equipped car requires at least seven min- 
utes to charge from zero to 70 lb. Frequently charging pas- 
sages are restricted and a greater length of time is required to 
charge such cars. If an attempt is made to apply such brakes 
without allowing time for them to charge sufficiently, they will 
fail to apply, and may be undercharged to the extent of indicat- 
ing false brake pipe leakage. In order to overcome this condi- 
tion 12 min. should be allowed for charging and on some trains 
it may be necessary to extend the charging time to 15 min. 


TEST a 


1. When the train is known to be charged within 5 Ib. of full 
brake pipe pressure, as indicated by locomotive gauge, a 15 Ib. 
service reduction must be made upon proper signal or request 
and the brake valve handle then placed in lap position. The 
brake pipe gauge on the locomotive must then be observed for 
one minute to determine the brake pipe leakage in terms of 
pounds drop in one minute. It is preferable that this leakage 
should be less than 5 Ib. but it must not exceed 7 Ib. 

2. Following the leakage test the brake pipe service reduction 
must be increased to 20 lb. The train must then be examined 
to determine that the brakes are applied in service application on 
each car, that the piston travel is not less than 7 or more than 
9 in. and that there is no binding or fouling in the brake riggings. 

3. Excessive brake pipe leakage must be reduced to a point 
where it does not exceed the maximum value permitted and all 
cars found with wrong piston travel must be adjusted to near 
the nominal value of 8 in. 

4. When this examination is completed and upon the receipt of 
a proper signal, the brakes must be released by using a brake 
valve manipulation that will avoid overcharging. Each brake 
must be examined to see that it releases. 

5. Other defects found during these tests which can not be 
repaired promptly must be reported to the inspector foreman or 
the conductor for appropriate action. The inspector or train- 
man who made the examination must personally advise the en- 
gineman and conductor, giving the number of cars in the train 
and the number of cars which have inoperative brakes. 

6. At points where motive power, engine crew or train crew 
are changed terminal test must be made. 


Road Test 


|. On a freight train, before an engine is detached or an angle 
cock closed on an éngine or a car, the brake must be fully ap- 
plied. After recoupling and opening the angle cock and before 
proceeding, it must be known that the brake pipe pressure is be- 
ing restored as indicated by the caboose gauge and that the 
rear brake released. In the absence of a caboose gauge the in- 
spector or trainmen will note that the rear brakes of train apply 
and then signal for a release, noting that rear brakes release. 

2. When one or more cars are added to a train at any point 
subsequent to a terminal test the cars added, when in the posi- 
tion where they are to be hauled in the train, must be tested as 
prescribed in terminal test above. Before proceeding, it must 
be known that the brake pipe pressure is being restored as indi- 
cated by the caboose gauge and that the rear brakes are released. 


Train Handling 


The mixture of AB brakes with K brakes in freight trains 
raise the train length limit for safe and satisfactory handling, 
and this rise will be roughly proportional to the percentage of 
AB brakes introduced. The benefits derived from a given num- 
ber of the new brakes will be greatest if they are uniformly dis- 
tributed through the train. 

The percentage of all freight cars that are equipped with AB 
brakes is increasing rapidly and on some railroads which have a 
large percentage of their home cars equipped, the average num- 
ber of AB brakes in regular trains is well over 50 per cent. 
Several of these properties are taking advantage of the resultant 
better brake performance and are operating trains both loaded 
and empty in regular service, which are well over 100 cars in 
length, ranging upwards to as high as 150 cars. 

In ail cases where AB brakes predominate and the new valves 
are fairly well distributed, the dependable functioning of the 
‘rain brake is not the problem it would be if all brakes were of 
the K type. However, the smooth handling of such trains does 
‘nvolve many problems which the engineman must be prepared 
to solve as they arise. This subject is exceedingly complicated 
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because there are numerous governing factors which can vary 
widely and consequently the space and time here available will 
permit a citation of the more important aspects of long train 
operation. 

The fundamental consideration for smooth train handling is the 
control of the relative slack movement between different portions 
of a train which can occur because of the slack or lost motion 
which always exists between the couplers and the draft rigging 
of the cars. The total slack is made up of free or unresisted 
movement caused by wear on the coupler pulling faces and in the 
draft rigging, plus the travel of the draft gears at each pair of 
couplers. . The total slack is sometimes measured by noting the 
change in the train length between having the train compressed 
with the slack all in and having the train stretched with the 
slack all out, but such a measurement is only relative because 
a greater slack change can result under some service conditions 
due to forces which often exceed the maximum drawbar effort. 

The freight car draft gear commonly has a working travel of 
2% in. in each direction. That is, from its neutral position the 
coupler shank can be pushed inward 2% in. or be pulled out- 
ward 2% in. against the resistance of the gear. The total slack 
movement that comes from the draft gear is 5 in. per gear or 
10 in. per car. In compression or extension the gears are be- 
ing closed against the resistance of the gear friction. When the 
slack reverses, the gears are being expanded by their release 
springs and, since the force exerted by these springs as modified 
by the friction elements comes into play just when the slack 
movement has started to reverse, it can often combine with other 
forces acting on the train to accelerate the rate of slack change. 

The free slack motion is a much smaller portion. The amount 
will depend on the normal knuckle clearance and the degree of 
wear in couplers and draft rigging parts. Test records indicate 
that the average free slack for all freight cars is in the neighbor- 
hood of one inch per car which means that the total slack is 
around 11 inches per car. On this basis the total slack move- 
ment possible in trains will be about 91 ft. for 100 cars, 110 ft. 
for 120 cars, 137 ft. for 150 cars, etc. 

If long trains could -be tightly coupled and have rigid draft 
rigging of sufficient strength, all slack movement would be elimi- 
nated. The locomotive would then need enough power to start 
all cars in the train at the same instant. Any force such as 
power, braking, track grade, track friction, train friction, etc., 
which might be applied to any portion of the train would be in- 
stantly transmitted to every car in the train. Under such circum- 
stances it would not be possible to have damaging shocks with 
any method of train handling. This is purely an imaginary con- 
dition which is not practicable; but even if it could be accom- 
plished it would be unsuited to long train operation. 

When a car begins to move there is a sharp decrease. in the 
journal friction so that the draw bar pull required to keep it 
moving is much less than that which was required to start it 
moving. It is this journal friction characteristic which makes 
train slack movement very essential for starting trains when the 
tonnage is closely matched to the power of the locomotives. From 
this standpoint the existence of train slack is so beneficial as to 
make it a necessity, but from the standpoint of train handling it 
offers some serious problems in avoiding objectionable shocks. 

Any train en route is continually subject to varying forces 
which act to either accelerate or retard it. The locomotive pull 
on a down grade will produce acceleration, whereas the frictional 
resistance, up grade and brake action are some of the forces that 
will produce retardation. These forces are seldom effective on 
the whole train but usually affect it in different parts and to a 
varying degree so that the different parts-of the train will tend to 
assutne different speeds. Whenever such a difference can act to 
tun the slack from all in to all out or vice versa, some portion 
of the train will be subject to a shock at the instant the slack 
movement ends and all parts of the train are forced to assume 
the same speed. ; 

The degree of shock will depend on how fast the slack is moved, 
the weight of the train portions and the yielding resistance of 
the draft rigging through which the forces must be transmitted 


. when the slack run ends. The serious and sometimes damaging 


shocks occur when force differences are allowed to develop which 


- can run the slack in or out rapidly. If the engineman uses due 


care in manipulating the throttle and the brake control in com- 
bination with a knowledge of the slack status and the track con- 
ditions, it is often possible to avoid a slack reversal and nearly 


415 










































































































































































always possible to avoid a run of the slack which will be fast 
enough to produce any rough action. 

The locomotive throttle is an important factor in slack control 
because it can be manipulated so as to prevent or at least slow 
down a run of the train slack under many conditions. It is usually 
expedient to open or close the throttle gradually so that the train 
slack can adjust itself slowly as the engine effort is changing. 

The serial action of the brake is perhaps the most important 
consideration in the control of train slack movement. When a 
train brake is either applied or released its action is always 
propagated from the point where it is started. In other words, 
after the brake action begins on the first vehicle there is a time 
interval to the functioning of each succeeding brake. 

For application the front brakes of the train can develop heavy 
retardation before any braking is effective on the rear cars. If 
the train is running forward with the slack stretched, this serial 
development of the retardation can generate heavy forces which 
will tend to cause a slack closure. Likewise, if the train is run- 
ning forward with the slack compressed and the brake is released, 
the serial action can generate heavy forces that will tend to run 
the slack out. The propagation time for both the application and 
release functions is roughly less than one-half for a solid AB 
train compared to a train made up of all type K valves. This 
shorter time, combined with the controlled quick service action of 
the AB brake, greatly reduces the tendency of the brake serial 
action to run the slack so that for any given set of conditions it 
will be easier to control the movement of the slack in proportion 
to the admixture of AB brakes. In every case where a brake 
manipulation is required the engineman_must keep these ten- 
dencies in mind and govern the control of power and braking so 
that a rapid change on the slack can not occur. 

The many combinations of conditions which can affect the rate 
of train slack change are so numerous that it is not possible to 
cover the subject fully in this discussion. However, the following 
comments relate to certain circumstances that are typical condi- 
tions for long train service and will point out some of the more 
important methods of manipulation which are usually employed 
to prevent or retard the movement of the slack in these trains. 

Assuming that a train of all loaded cars is moving forward on 
a straight level track with the locomotive working hard to hold 
the train stretched and the need for a stop is indicated, the engine- 
man must move the throttle slowly to the closed drifting position 
and allow the train to drift. The internal resistance of the engine 
combined with the draft gear recoil action on the cars will start 
the slack to move inward slowly. After waiting a suitable time 
for the slack to adjust itself and thereby reduce the forces which 
were stored in the draft gear, a light service application reduction 
of not over 6 pounds can be made. 

If the train speed is low, 15 m.p.h. or less, and particularly of 
the brake pipe leakage is considerable and K brakes are numerous 
in the front portion of the train, it may be advisable to use steam 
when the brake application is started because these factors tend 
to increase the velocity of slack movement and, as the speed 
becomes lower, the effectiveness of a given brake application will 
increase rapidly with a corresponding tendency to run the slack 
too rapidly. If the speed is high enough and conditions require, a 
second application reduction of about 8 lb. can be made to com- 
plete the stop after sufficient time has elapsed following the initial 
6 pound reduction to allow a complete adjustment of the slack. 
This time may be about 20 seconds after the brake valve closes 
for the first reduction when on level grades, but may be much 
longer when the rear portion of the train is on a hump or curves. 

Where the conditions are the same as stated above, but there 
is not sufficient time and distance to make the stop in the manner 
described, a heavier application, say a 10-lb. reduction, can be 
started promptly with the locomotive throttle open and the loco- 
motive brake held released. In this manner the tendency of the 
heavier brake application to run the slack in rapidly will be modi- 

fied by the pull of the locomotive. As the train slows down, the 
throttle must be closed gradually to suit the working of the 
engine and be in the closed position about 40 ft. from the final 
stop. At this time the locomotive brake must be applied suffi- 
ciently to avoid an excessive strain on the tender draw bar at 
the instant of final stop. 

‘The manipulation described is only a rough outline of methods 
which can be used to control slack movement. The set of condi- 
tions assumed are subject to many modifications which may re- 
quire corresponding changes in handling in order to avoid objec- 
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tionable shocks. For example, if in the stop zone the forward 
part of the train is entering curved track or is encotntering some 
up grade, these conditions will produce retardation force that will 
add to the brake serial action forces which act to drive the slack 
in. In some instances, these forces may be great enough to close 
the slack roughly without a brake application so that it is neces- 
sary to have the locomotive exert some pull until the slack 
closes to the point where it is safe to start the brake application. 

Another factor which has an important bearing on the method 
of handling is the load distribution when trains are made up with 
a mixture of empty and loaded cars. A given degree of brake 
application will change the speed of a group of empty cars much 
faster than it will change the speed of a corresponding group of 
loaded cars. This ratio of difference in rate of speed change can 
be as much as 2 or 2% to 1. Whenever the cars are distributed 
so that these uneven rates of retardation can cause a difference of 
3 or 4 m.p.h. speed in separate parts of the train before the slack 
movement is completed, an internal collision or severe jerk must 
result as the point is reached where the slack is all in or all out. 
It is necessary for the engineman to know how the train is 
loaded and modify his manipulation of the throttle and the brake 
so that a serious speed difference can not develop within the train 
before the slack is adjusted. 

The releasing of the brake when the train isin motion is often 
difficult to accomplish without a serious jerk shock because the 
train slack is often compressed during the preceding brake appli- 
cation. The release starts and runs serially from the head end 
and this will tend to run the slack outward. Under some condi- 
tions the retarded release feature of the K valves, combined with 
AB slow release, will be sufficient to allow the slack to move out 
gently. If loaded cars are grouped on the head end or the train 
is passing into down grade it may be necessary to hold the loco- 
motive brake applied sufficiently to prevent a fast run out of the 
slack during the train brake release. When conditions will per- 
mit the train slack to be gently stretched before the brake release 
is started, there will be little danger of a rough run out. 

Care must be exercised when stopping trains that are backing. 
The pushing of the locomotive will usually have the slack com- 
pressed so that if the throttle is closed and the brake is applied, 
a fast outward slack movement towards the rear is certain. The 
usual practice for such stops is to make a light brake application 
with the throttle open far enough to keep the slack pushed in until 
the brake application can become effective throughout the train. 

The practice of attempting to make spot stops of long trains 
for taking water and coal often produces rough handling. The 
reason is that this procedure usually inyolves the use of the brakes 
at very low speeds where even a light application of the locomo- 
tive or train brake is apt to be highly effective and produce corre- 
spondingly heavy slack action. It is a better practice to stop a 
long train smoothly at a point where some latitude is available 
and then cut the locomotive off for fuel and water. 

The successful handling of long freight trains involves a slow 
movement of the train slack both in starting and stopping. The 
slack can not be changed both quickly and smoothly at the same 
time. The time element is very important in all brake operations 
and this importance increases as the train length increases. In the 
unusual cases the engineman must use good judgment regardless 
of any general instructions. 

In conclusion we wish to point out that the only hard and fast 
rule for the smooth handling of long freight trains can be ex- 
pressed in three words, which are, “Change slack slowly.” It is 
not always easy to follow this rule because the correct method 
of handling must be modified according to track grade, track curv- 
ature, train loading, train length, type of cars, type of locomotive, 
effectiveness of brakes and other conditions of less importance. 
The engineman must study how these controlling conditions vary 
for different trains at each stop location and then do the needful. 
Experience has shown that with careful operation trains of mixed 
AB and K brakes as long as 150 cars can be successfully handled 
in daily service. 

The report was signed by F. T. McClure, assistant supervisor 


of air brakes, A. T. & S. F. 


Discussion 
J. Kane (N. Y. C.) spoke in favor of making slow-downs of 
freight-trains with an open throttle and with the locomotive 
brakes released. In many instances, he said, the brakes on long 
trains handled in this way can be released without stopping the 
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train after a slow-down., This saves fuel, he said, as does also 
the reduction in the number of break-in-twos effected by this. 

J. P. Stewart (Mo. Pac.) objected to the statement that there 
is 11 in. of slack in each car; without carefully qualifying it, 
the statement is misleading when all but 1% or 2 in. of this 
possible total movement is cushioned and not shock producing. 

J. Fahey (N. C. & St. L.) said that since the practice of 
braking against the open throttle had been in use on the N. C. & 
St. L. there had been no pulled drawbars. He said that freight 
trains are operated at 60 miles an hour and can be handled 
almost as smoothly as passenger trains by this practice. 

O. E. Ward (C. B. & Q.), commenting on the amount of 
slack in freight trains, suggested that the Railway Fuel and 
Traveling Engineers’ Association was the appropriate body to 
undertake an investigation to see if it is not possible to get along 
with less slack. He said that the handling of freight trains is 
no longer a tonnage proposition, but a matter of. time, and sug- 
gested that the air-brake companies could make a real contribu- 
tion to improvement in this respect if the AB brake could be 
made to charge a little faster. 


W. H. Davies (Wabash, retired), called attention to the effect 
of differences in the braking ratios on the cars in a long train 
which may cause slack to run in and out at several points in the 
train. This can be avoided by the open throttle which assists 
in the adjustment of the slack gently. As to the effect of this 
practice on fuel consumption, he said that the division where 
this practice was started received the banner for the best fuel 
performance. 

H. W. Sefton (C. C. C. & St. L.), cited as one of the reasons 
for the greatly improved train-handling conditions now as com- 
pared with 35 or 40 years ago the marked reductions in brake- 
pipe leakage. In braking trains with the open throttle he pointed 
out that the throttle need not remain fully open until the stop; 
it can be eased off after the slack has adjusted itself. 

In his closure Mr. McClure agreed with Mr. Sefton as to the 
easing off on the throttle. In commenting on the time required 
for charging the AB brake he said that some of the delays 
charged to this cause could be eliminated. For instance, when 
cutting new cars into a train en route they could be recharging 
while the locomotive is moving them into the train. 


Elimination of Oil and Water in Air Brake Systems 


The assignment of the above subject for this paper clearly 
infers that the presence of oil or water in excessive amounts in 
air brake systems is undesirable, and the Committee is willing 
to go a step further and say that both are detrimental to flexible 
brake operation. The effective control of oil and water in air 
brake practice is often difficult to accomplish because the factors 
responsible are numerous and frequently very complicated. 


When an excessive amount of oil is passed into the train brake 
system it usually originates in the lubrication apparatus of the 
compressors. The heat resisting lubricating oil used for the 
compressor air cylinders will not dissolve or evaporate into the 


air as water does, yet it will often travel from the compressor 
through the main reservoirs, brake valves, and appear in the 
train pipe in sufficient quantity to flood the pneumatic devices. 
This is a bad condition which interferes with proper lubrication, 
introduces dirt, damages rubber materials, and is frequently re- 


sponsible for erratic brake action. . 
The primary cause for excessive oil is the lack of proper lub- 

rication control. It is essential that the oil feed for the lubrica- 

tion of compressor air cylinders be carefully regulated to provide 


the right amount of oil at a rate that will correspond to the rate 
of compressor labor. Too little lubrication is objectionable be- 
cause it reduces the compressor life but over lubrication leads 
to train brake trouble which are just as serious. 

Hand controlled lubricators such as the hydrostatic type can be 
used but they must be frequently checked and adjusted. The 
preferred type of air compressor lubricator is a device or cup 
which will automatically feed a measured quantity of oil that 
will be proportional to the compressor speed. 

Compressor condition is a secondary factor in the passing of 
oil into the brake system because the oil must pass through the 
main reservoir in the form of an atomized vapor. When the 
air cylinder piston rings are a poor fit on the cylinder walls and 
the piston grooves, the numerous small leaks will atomize the 
oil so that it can travel a considerable distance through the pip- 


ing before it resumes a liquid form. Otherwise, an excessive 
amount of oil fed will only pass through the air cylinders and 
be trapped in the main reservoirs. For this reason it is im- 


portant that care and good workmanship be used to insure an 
accurate ring fit on true cylinder walls, correct piston clearance 
a go d ring groove fit when compressors are overhauled in 
he shop 

The detrimental effect of free water in the air brake system 
makes itself marifest in two ways which are: first, by destroying 
the lubrication, and second, by freezing. 

The passing of water through the pneumatic valve mechanisms 
not only washes away the lubricant on the rubbing surfaces, but 
‘t carries much dirt and grit along with it to come into contact 
with the wearing parts. This causes exceedingly rapid rates of 
pt at critical points which, in turn, result in costly premature 

ures in service along with much higher repair and mainte- 
nance costs. It also causes greater than normal friction between 


Railway Mech i 
OCTOBER, 1st Engineer 





rubbing parts, which often means erratic operation that can in- 
terfere with smooth and reliable brake control. 

The usual sources of this water are badly designed yard air 
plants and locomotive main reservoir air storage systems. In 
both cases it is a question of designing and arranging the ap- 
paratus between the compressor and the train so that all excess 
liquid moisture is removed from the air pressure before it is 
introduced into the train. The considerations which govern good 
design for adequate moisture control are rather complicated and 
in order to make them more easily understood, we will first 
discuss the general aspect of the laws which govern moisture as 
it is transmitted by air. 

When air at any pressure is in the presence of water, the 
water will evaporate or dissolve into the air. If the air is very 
dry the rate of this evaporation will be relatively fast, but as the 
air nears the point of saturation the rate of evaporation will be- 
come slower and it will cease at saturation because then the air 
will have absorbed all the water it can hold; that is, the air in 
question will have attained a relative humidity of 100 per cent. 

Since absolutely dry air has a relative humidity of 0 per cent, 
any value for relative humidity between 0 and 100 per cent is 
merely a measure of the amount of water dissolved in the air 
compared to the amount that air will hold when it is fully satu- 
rated. 

The amount of water, measured by its weight, or volume, 
necessary to saturate a given quantity of air is dependent on 
two physical conditions. These conditions are: first, the pres- 
sure acting on the air, and second, the temperature of the air. 

When the pressure of a given quantity of air is increased by 
reducing its volume but without a change in temperature, the 
total amount of water it can absorb to become saturated to 100 
per cent humidity is decreased. When the temperature of a 
given quantity of air is increased without a change in pressure, 
the amount of water it can absorb will be increased. It follows 
that these characteristics are reversible; that is, if the air pres- 
sure is lowered by increasing its volume, the maximum possible 
water content will be raised, and if the air temperature is low- 
ered, the maximum possible water content will be lowered. 

These characteristics are illustrated by the curves of Fig. 1. 
The data of the curves plotted on this figure relate to a quantity 
of air measured as 10,000 cu. ft. at atmospheric pressure. This 
is the amount of free air contained in a cube measuring 21.6 ft. 
on each side and its actual weight is about 764 Ib. Fig. 1 shows 
how the number of quarts of water necessary to saturate this 
quantity of air, horizontal scale, decreases as the air pressure is 
raised from atmosphere to 140 Ib. per sq. in. gage pressure, ver- 
tical scale. This figure also shows how the amount of water 
necessary to saturate the same quantity of air, horizontal scale, 
increases with the increase of the air temperature, vertical scale. 

Inspection of these curves indicates that for an increase of 
both the pressure and the temperature these characteristics are 
of opposite effect; that is, for increasing pressure the saturated 
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water content decreases, and for increasing temperature the water 
content for saturation increases. It will also be obvious that 
the pressure effect is relatively very much less than the tempera- 
ture effect within the ranges of pressures and temperatures chosen. 

Assuming that a given quantity of air is saturated to 100 per 
cent humidity, it will be noted from the data of these curves 
that any decrease in the pressure or increase in the temperature 
will reduce the degree of humidity to something less than 100 
per cent. The air in either case will thus be able to evaporate 
some additional water before it will again attain a 100 per cent 
humidity. On the other hand, if the pressure is increased or 
the temperature is decreased, the relative humidity cannot go 
beyond 100 per cent and so a cloud of condensed excess moisture 
forms in the air. If the change continues, rain will begin to 
fall. 

The effect of pressure and temperature of the air on its de- 
gree of relative humidity is well illustrated by the curves drawn 
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Fig. 1 


on Fig. 2. This diagram shows how the relative humidity of 
saturated air changes as the pressure or temperature of the air 
changes. The horizontal scale is the pressure scale for the straight 
lines and the temperature scale for the curved lines. 

Referring to Fig. 2, it will be noted as an example of what 
the straight line pressure curves show that if any given quantity 
of air is at 100 per cent humidity and compressed to a pressure 
of 140 Ib. per sq. in., the expansion of this air from a pressure 
of 140 to 110 lb. per sq. in. will reduce the relative humidity of 
the air from 100 to 80 per cent. Likewise, referring to the curved 
line, if a quantity of air has a temperature of 50 deg. F. with 
100 per cent humidity and the temperature is raised to 70 deg. 
F. the relative humidity will be reduced to 49 per cent. In other 
words, at this point in the temperature scale, heating the air 20 
deg. F. doubles its ability to hold water. By the same token, 
cooling this air to a 20 deg. lower temperature will approxi- 
mately halve its capacity to hold moisture. 

Here again we see that within the temperatures and pressure 
ranges we have to deal with in operating air brake systems, the 
temperature effect is relatively much greater than the pressure 
effect and therefore it is the dominating factor in the designing 
of compressor plants so as to accomplish a satisfactory control 
of moisture. This is not only true for air brake systems but it 
also applies to all other kinds of pneumatic apparatus in which 
the presence of free unevaporated water cannot be tolerated. 

The conditions which surround the operation of the air brake 


differ from those of other pneumatic apparatus in that all of its 


elements are operated out of doors and they are therefore sub- 
ject to wide range of temperatures which extend from a maxi- 
mum of 130 deg. F. downward to, and sometimes far below, 
the freezing point at 32 deg. F. 

The entrance of moisture into the brake system takes place 
at the compressor suction in the form of water that has been 
evaporated into the free air drawn in for compression. The 
maximum amount of water is encountered when the atmospheric 
air around the suction strainer is at 100 per cent relative humidity. 

We have previously stated that whenever air is in contact with 
water it will take up some water by evaporation until it is 
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saturated, after which there will be no further absorption unless 
the air is then heated to a higher temperature or has its pressure 
reduced. Since the atmospheric air can generally contact damp 
objects such as the earth, plant life, rivers, lakes, etc., the humid- 
ity of the ambient atmosphere tends to be relatively high except 
in districts where it is exceptionally dry and arid. In case it is 
raining or when there is fog or mist, the relative humidity is 
100 per cent. Since the latter condition occurs frequently or at 
least occasionally in nearly every locality it is necessary to de- 
sign locomotive air compressor plants so that they will effect 
a proper control of the moisture under this maximum condition. 

While the degree of atmospheric humidity which any given 
locomotive will encounter is dependent on the service location, 
the rate at which compressed air is used is also an important 
factor, because the total amount of water to be handled will de- 
pend on the amount of pump labor as well as on atmospheric 
humidity.. It is therefore apparent that locomotives which regu- 
larly work in long freight train service in humid localities such 
as certain coast lines will be subject to the worst conditions 
for moisture. 

Assuming that the atmospheric air entering the compressors 
at the strainers is at 100 per cent humidity, both the pressure 
and temperature of this air are increased rapidly as the work is 
done to bring it up to main reservoir pressure. The effect of 
these changes on the degree of relative humidity are opposed 
and tend to offset each other, but since the effect of the tem- 
perature rise is much the greatest the compressed air arrives at 
the compressor discharge at something less than 100 per cent 
humidity. The’ proof of this condition is the fact that free water 
is never found in or even near the compressor. 

As this heated air at main reservoir pressure leaves the com- 
pressor discharge and flows along the discharge pipe, it cools 
rapidly so that a point is soon reached, usually a few feet from 
the compressor, where the falling temperature causes the relative 
humidity to rise to 100 per cent or the saturated value. This is 
sometimes called the dew point since it is at this point that a 
cloud of fog forms to start the deposit of all water that the 
compressed air is unable to hold evaporated. 

From this point the air flows through the discharge pipe, the 
first main reservoir, the radiating pipe, the second main reservoir 
and thence by way of the main reservoir pipe to the control or 
distributing valve and brake feed valve. During this journey 
the cooling effect continues to reduce the temperature and thus 
more of the moisture is forced out of the air to be deposited 
along ‘the path of its flow. When the air arrives in the main 
reservoir pipe ready for distribution to the air brake system, it 
will be at main reservoir pressure and 100 per cent humidity for 
its temperature, which should then be very close to the tempera- 
ture of the surrounding atmosphere. 

The use of the compressed air, either at the control or dis- 
tributing valve or in the train brake pipe through the brake 
valve and feed valve, will be accompanied by a rapid expansion 
to a lower pressure. The expansion of the air will cause a 
sudden decrease in both the pressure and the temperature and 
since the temperature change has the greatest effect, a small 
quantity of moisture will be deposited locally at these expansion 
devices. However, as the air flows on at the now reduced pres- 
sure, its temperature will quickly rise again to near atmospheric 
temperature by absorbing heat from the piping so that its relative 
humidity will drop to a value considerably below 100 per cent. 

For example, and referring again to Fig. 2, the data of the 
straight lines show that if the main reservoir pressure arrives 
at the brake valve at 100 per cent relative humidity and 14 
lb. pressure and is then expanded into the brake pipe to 110 
Ib. pressure, the relative humidity will drop to about 80 per cent 
when the expanded air has recovered the same temperature it 
had before the. expansion. Likewise, if the main reservoir pres- 
sure is 110 Ib. and the brake pipe pressure is 70 Ib., these data 
show that the relative humidity will drop to about 68 per cent. 

The brake pipe pressure during release and recharge wil! ave! 
age less than 110 Ib. for passenger and 70 lb. for freight service 
and therefore the relative humidity of the air flowing throug 
the brake pipe will be somewhat lower than 80 and 68 per cent, 
respectively. Air in this condition will be able to evaporate a¢- 
ditional water and consequently if the compressor air storage 
system is designed so that the compressed air is cooled ‘o ne 
atmospheric temperature when it leaves the second main rest 
voir, the air brake system will always be dry. 
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The foregoing discussion seems to justify the conclusion that 
the proper control of moisture in pneumatic systems is a rather 
simple matter. However, experience with some locomotives de- 
signed in recent years has shown that the locomotive builders 
have a very serious problem in designing and locating the com- 
pressor plant elements so that they will meet the requirements 
as outlined. The ability of the pipe and reservoirs of any main 
reservoir layout to accomplish adequate cooling will depend on 
their size, and on how they are located so as to always have a 
free circulation of cooling atmosphere around them. 

The economy of the modern steam locomotive has brought with 
it the use of many kinds of auxiliary apparatus, all of which 
must be suitably located. The air compressor plants also have 
a larger delivery capacity which means increased size for all the 
elements and thus in certain cases it becomes exceedingly diffi- 
cult to secure an ideal or even a passably good location for 
every part. The streamlining of locomotives frequently operates 
to shield parts of the main reservoir system and this may prevent 
the proper circulation of air around its parts, with the result that 
the effectiveness of moisture elimination is greatly reduced. 

The control of water in compressed air systems for air brakes 
is accomplished by designing the main reservoir piping and lo- 
cating the capacity volumes so that the air will be sufficiently 
cooled during the maximum rate of flow to insure that the air 
supplied to the brake devices will have a degree of humidity 
something less than 100 per cent or saturation. The volume 
reservoirs can be used to collect moisture as it is deposited by 
the cooling air, but they must be located so as to have the 
greatest possible protection against the radiation of heat from 
the boiler or fire box. Otherwise, any water trapped in these 
reservoirs will be re-evaporated by the air and thus carried 
along perhaps to some vulnerable point in the air brake system. 

The piping is an effective element for radiating the heat from 
compressed air because it provides a large cooling surface in pro- 
portion to the volume of air it contains. This function is de- 
pendent on having the pipe so located that atmospheric tempera- 
ture air can circulate freely around it. 

The reservoirs are relatively ineffective for radiating heat from 
the air, especially during the period of maximum air flow. This 
is because the heated air stream will not disperse, but will flow 
along the top of the reservoir so that the cooling effect is not 
much more than the equivalent to a pipe of the same length as 
the reservoir. In severe winter it is not uncommon to see icicles 
clinging along the bottom of a main reservoir when it is warm 
to the touch along the top. 

It is not difficult to make frequent checks, under different 
weather conditions, on the ability of any locomotive main reser- 
voir system to properly control the moisture in regular running 
service. It is only necessary to note whether water is seeping 
from the hose couplings of the train en route or at the end of 
a trip when the hose coupling is parted to uncouple the locomo- 
tive. A satisfactory main reservoir system will not cause the 
hose couplings on the tender and first cars to be wet if it is 
properly designed. 

In some installations it may be necessary to place a drain cup 
in tender brake pipe. The function of the tender drain cup is 
to trap the water which is deposited at the point of expansion in 
the feed valve and hold it until the brake pipe air of relatively 
low humidity can re-absorb it. The quantity of the water in- 
volved is not sufficient to materially increase the relative humid- 
ity of the brake pipe air, but it is objectionable if this unevapo- 
rated water can enter the train brake pipe. 

We have shown that the proper moisture control function of 


an air brake main reservoir system is dependent on a number of 
factors, such as variations in climatic conditions of humidity and 
temperature, the rate of air flow encountered, air pressure values 


used, etc. These factors are in turn dependent on the type of 
service tor which the locomotive is intended and on the weather 
conditions which will prevail in its working territory. 


Places to Look For Trouble 


Reservoir Location—The reservoirs must be located where they 
will have free circulation of the atmospheric air around them 
and so that they will receive a minimum of heat radiated from 
the ‘ocomotive boiler and fire box. The purpose of these re- 
quirements is to secure a maximum cooling of the air stored in 


the r ervoirs and to avoid any re-evaporation of water deposited 
in them. 
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Compressor Discharge Pipe—The pipe which connects the com- 
pressor discharge to the first main reservoir must also be located 
so as to have this maximum circulation of atmospheric air and 
a minimum exposure to heat radiated from the hot locomotive 
parts. This pipe must be installed with as many lineal feet of 
lengths as can be used without dropping the temperature of. the 
compressed air at the first main reservoir inlet below 32 deg. 
in freezing weather. If this pipe is made too long, there may be 
trouble from freezing, but experience indicates that in most in- 
stallations the discharge pipe can be as long as 45: ft. The mois- 
ture control function of this pipe is to cool the compressor air to 
as near atmospheric temperature as practicable without freezing 
near its. delivery end under the most unfavorable conditions of 
compressor labor, high atmospheric humidity and low atmospheric 
temperature. It must be located so that all moisture deposited in 
it can drain toward the first main reservoir. 

Radiating Pipe Between Reservoirs—The pipe connecting the 
first and second main reservoirs must also be designed and lo- 
cated so that it will be well ventilated and protected against heat 
radiated from the boiler and fire box. The function of this pipe 
is to reduce the temperature of the compressed air to as near 
atmospheric temperature as possible. When the atmospheric tem- 
perature is above freezing a small amount of deposited water 
will be delivered from this pipe to the second main reservoir but 
if the temperature of the air surrounding this pipe is below 
freezing, this water must be stored in this pipe as frost and it 
will remain there until the atmosphere temperature rises above 
freezing or the locomotive is housed in a place warm enough to 
melt the frost. For this reason this intermediate pipe must not 
be small in diameter and it may be much longer than the dis- 
charge pipe if greater length will aid in placing it where it can 
be most effective as a heat radiator. This pipe must be installed 
so that any free water precipitated in it can drain towards a 
reservoir. 

Compressor Suction Strainer—The location of the compressor 
inlet strainers must be chosen in a place where they can receive 
clean, cool air and where they will not be exposed to the steam 
vapor of leaks which can occur around the cylinders and certain 
steam operated auxiliary devices. Any steam vapor entering the 
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strainer is equivalent to raising the relative humidity of the at- 
mospheric air and the margin for safe moisture control will be 
correspondingly reduced. 

Main Reservoir Supply Pipes—The location of the supply pipes 
to the brake valve and the control or distributing valve is not of 
great importance from the standpoint of moisture control. If 
the location of this pipe is such as to reheat the air en route to 
the brake valve, this may be of some benefit by reducing the 
amount of water deposited at the feed valve and the same is true 
for the air expansions that take place in the control or distribut- 
ing valve. If these pipes are located where they are exposed to 
low atmospheric temperatures and they freeze, it is evidence 
that the other elements of the main reservoir system are not 
properly performing their cooling functions. 
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General Considerations 


Occasionally, extra large or special purpose locomotives may 
be encountered on which the best feasible location of the reser- 
voirs and radiating pipes will not give satisfactory control of 
moisture. In these cases, it will be compulsory to find a space 
somewhere on the locomotive such as between the frames or on 
the front end where additional radiating pipe can be installed in 
the line leading from the second main reservoir to the brake 
apparatus. This pipe can be of any required length, but it must 
be arranged so that the moisture deposited at any point in it can 
drain toward a trap reservoir. The trap reservoir must be 
large enough to hold all the water that can accumulate between 
drainings so that it will not be possible for any of this water 
to pass into the brake system. ; 

In recent years very good moisture control has been accom- 
plished for some large steam locomotives by installing an after- 
cooler in the main reservoir supply pipe; that is, in the pipe be- 
tween the last main reservoir and the brake equipment devices. 
The aftercooler is made up with about 35 ft. of finned copper 
tubing, arranged as eight lengths in parallel between suitable 
headers. This device is installed on the frame just ahead of 
and shielded from the smoke box and it is equipped with an 
automatic drain valve that can eject any deposited water during 
each cycle of the governor operation. Some of these locomotives 
work in mountainous territory where they often pass from mild 
damp weather to extreme cold. There has: been no report of 
freezing troubles nor indication that any moisture has passed 
into the train brake systems. 

The Frisco Lines has been interested in the subject of after- 
coolers or fin radiators for some years, making a trial installa- 
tion on a Mountain type locomotive in 1936. As a result of 
this trial installation, to date 26 locomotives of this type have 
been equipped, with eight more on schedule. The cooler on these 
locomotives is in the discharge pipe between the compressors and 
the first main reservoir, and is mounted under the smoke box 
where it has a free circulation of air around it. 

There are three main reservoirs on these locomotives (two 
on left side, one on right side) located under running boards 
where they have a free circulation of air around them. This 
installation was carefully followed to get an accurate check on 
the amount of water deposited in the reservoir and other appli- 
ances. There was no indication of water beyond the second main 
reservoir. In addition to the Mountain type locomotive, six semi- 
streamlined Hudson type locomotives have been equipped with 
the aftercoolers. On these locomotives the aftercooler is located 
between the first and second main reservoirs and is mounted on 
the front end under the streamlining cover in which an opening 
is cut out and covered with front end netting to provide for air 


circulation. Frequent checks under a wide range of weather con- 
ditions have shown the moisture control is satisfactory on these 
locomotives. 

The fundamental requirement for the elimination of water in 
air brake systems is the cooling of the compressed air to a point 
where its temperature is within a few degrees of the tempera- 
ture of the surrounding atmosphere. On many modern locomo- 
tives it is difficult to accomplish this unless some form of high 
efficiency heat radiation is used. The finned copper tube radia- 
tor described above has not only given excellent results in all 
its applications on the Frisco Lines, but it has been equally 
successful on other railroads. 

In conclusion, the committee called attention to the need for 
keeping dust and dirt out of the compressor air cylinders. The 
significance of what will be accomplished by providing clean air 
for the compressor suction is well illustrated by the experience 
on the Frisco Lines which has now made the Type G suction 
filter standard equipment. Before this action was taken com- 
pressors used in the “dust bowl” territory required laundering 
once a month and once every three months in other districts. 
Since the filters were applied all laundering has been stopped 
and the shop records indicate that for two compressor installa- 
tions the service life between compressor overhauls is at least 
four years. The important savings from the annoyance of fail- 
ures and high maintenance costs will be obvious. 

The report was signed by Frank Ellis, general air-brake in- 
structor, St. L.-S. F. 


Discussion 


S. M. Roth (Western Maryland) told of a series of tests con- 
ducted by the Western Maryland on one of its recently built 
single-expansion articulated locomotives which substantiated the 
conclusion in the report as to the elimination of water effected 
by the use of the aftercooler. 

After the new articulated locomotives were delivered, he said, 
trouble was experienced with water during the winter of 1940-41. 
An aftercooler was installed on one of the locomotives for test. 
The aftercooler is mounted on the front of the locomotive and 
part of it is connected between the air compressors and the main 
reservoir. The air discharge from the main reservoir passes 
through a 2-in. coil, thence to a sump and through the second 
portion of the aftercooler. Another sump is placed between this 
portion of the aftercooler and the second main reservoir. The 
tests, he said, were only completed on September 22 and a full 
report of the results are not yet available. He said, however, 
that the temperature of the air after it had passed through the 
aftercooler was only two degrees above the atmosphere. A 
large amount of water was discharged after the air had passed 
the aftercooler, and the air in the brake pipe was dry. 


Turbine and Condensing Locomotives 


During the last few months, and more than ever before, there 
has been special consideration and interest in connection with 
certain details of locomotive design. Two of these are the matter 
of so constructing the locomotive that the entire weight will be 
carried on the driving wheels ; and the matter of using high-tensile 
light-weight material and refinement of design which will permit 
a locomotive of considerable horsepower capacity to be built in 
one unit. 

In its report for 1939 and again in 1940, this committee pro- 
posed the use of gas or combustion turbines as the prime mover 
for locomotives. As stated in these reports, the Allis-Chalmers 
Manufacturing Company of Milwaukee, Wisconsin, had their en- 
gineets make a very thorough study and research in connection 
with using combustion turbines for furnishing power on locomo- 
tives. The consensus of opinion of the engineers of this company 
is that: 

“With regard to the development of the gas turbine for applica- 
tion to heavy traction, nothing has occurred to change our opin- 
ion that this type of power generating unit can be applied to such 
service. The studies made two years ago indicate that, when the 
gas turbine unit is designed for a maximum operating temperature 
of 1,000 deg. F., both the efficiencies and weight-power relations 
are feasible. At the same time, it was recognized that increasing 
the inlet temperature to the gas turbine would improve the effi- 
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ciency and also reduce the weight of the equipment for a given 
power. 

“Since the studies two years ago, attention has been given to 
the development of gas turbine equipment for higher temperatures. 
At the present time, such a gas turbine is in the development 
stage. The development program includes the construction and 
complete testing of this equipment at a higher temperature. It 
was, therefore, deemed advisable to delay the active development 
of gas turbines for locomotives until the higher temperature test 
results of this experimental unit are available. ... 

“The metallurgical phase of the problem has also been given 
considerable attention. Development work is under way on new 
materials that show promise of being substantially better than the 
older alloys used in steam turbine or gas turbine work up to the 
present time. An extensive research program on metals is being 
continued, with every prospect that the results will aid further in 
the direction of increasing the upper temperature limit.” 

This committee is greatly encouraged by the whole-hearted 
confidence of the Allis-Chalmers Manufacturing Company's et 
gineers who are making so thorough a research in this important 
development. We are satisfied that, when high-tensile, lightweight 
alloyed metal is again available, that it will be possible and prac- 
tical to design and construct a gas turbine powered locomotive 
of 6,000 hp. capacity in one unit, and in this unit, carry sufficient 
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providing a direct mechanical transmission is used. 
[The report then presented general specifications for a 6,000-hp. 
gas-turbine locomotive in a single cab unit based on the drawings 


fuel and water to supply the locomotive during a 500-mile run, and description of the 5,000-hp. locomotive set forth in the 1939 


report.—Editor] 
The report was signed by L. P. Michael (chairman), chief me- 
chanical engineer, C. & N. W. 


Coal Equivalents of Locomotive Fuels and Power 


Those who are familiar with the interpretation of locomotive 
fuel performance statistics generally recognize the comparisons 
of the performances of different railroads in the common terms 
of pounds of coal per unit of service—thousand gross ton miles, 
passenger train car miles, yard engine hours—have little sig- 
nificance beyond the indication that may be given that there are 
fundamental differences in the general conditions having to do 
with location, construction, facilities, equipment, character of 
trafic, and requirements of service, which affect the operations 
of the different roads. 

Under present instructions the monthly consumption of each of 
the various kinds of fuel and power is reported to the Interstate 
Commerce Commission by each railroad “reduced to their equiva- 
lent in net tons of coal, using such ratios of equivalence in heat- 
ing values as the experience of the respondent indicates are ap- 
plicable to local conditions.” These quantities, stated as net tons 
of coal, are combined in the statistical statements of perform- 
ance for the various districts and reg’ons and for the Class I 
railways as a whole, and inevitably there is some tendency to- 
ward the drawing of comparisons between the published per- 
formances of individual roads, even between those that use dif- 
ferent kinds of fuel and power. 

For many years fuel-department men on the railroads have 
been concerned over the wide variation in the “coal equivalent” 
values used by the different railroads and the subject has been 
considered in several reports by the Committee on Fuel Records 
and Statistics. In its report for 1940 this committee showed the 
following ranges of values in use on thirty of the largest Class I 
railways: 


Minimum Maximum Average 
Coal—B:t.t6, pee Ube iia esses chanaie 10,295 14,000 12,500 
Fuel oil—gallons per net ton of coal... 115 215 161 
Diesel oil—gallons per net ton of coal.. 15 215 45 
Gasoline—gallons per net ton of coal... 15 223 97 
Electric current—kw. hr. per net ton coal 350 2,000 1,084 


These coal equivalents used’ by different roads were reported 
to be based upon various methods of determination such as 
“comparative service tests,” “comparative service performance,” 
“data based upon tests,” “comparative heat content and thermal 
efficiency,” “coal consumption per kw. hr. in company plant,” 
“coal consumption per kw. hr. in public utility producing plant.” 

The report and the discussion of the report brought out the 
pont, with which there was no disagreement, that “a consistent 
equivalent value would be one that would produce a fuel unit, 
in pounds of coal per 1,000 gross ton miles, of the same order 
of value as that produced on the same territory by coal-burning 
locomotives in the same kind of service,” and therefore, that 


“the conversion factor should be such that a road using electricity, 
fuel oil, gasoline or Diesel fuel could at any time return to the 
use of coal without affecting the value of the fuel performance 
units” on the territory in question. 

Our Executive Committee has assigned to the Committee on 
Fuel Records and Statistics this year, the task of proposing 


forms of procedure for the determination of coal equivalents for 
each of the several fuels and power commonly used and réported 
on O. S. forms, that would to a reasonable extent meet the 
Statistical requirements of equivalence as stated above, for pre- 
sentation to the various roads through appropriate channels with 


the suggestion that serious consideration be given to their adop- 
tion. 


In approaching this assignment your committee desires to make 


't clear that the members entertain no thought that any one set 
ot arbitrary formulae should be proposed as suitable for all roads 
or even for all conditions on any one road, and certainly it is 
not to be expected that the same equivalent values could be 
considered applicable to every road in the country. Each particu- 
lar situation undoubtedly requires individual study and treat- 
ment with due consideration to the conditions by which it is 
Soverned. However, there is no reasonable justification for 
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the extreme variation in values that the present reports show, 
and we believe that this range in values could be very greatly 
reduced, with consequent improvement in the reflection of the 
existing situations, if more careful consideration were given by 
many roads to the determination of the actual conditions which 
apply to the problem and to the proper procedure to be followed 
in establishing the coal equivalents. 

The most truly representative and consistent values of coal 
equivalents are those developed by qualified personnel from actual 
observation and study of the fuel consumption and the service 
units produced by the fuels or power in question as compared 
with the coal consumption and the service units produced by coal 
burning locomotives in the same service. Where this procedure 
is not practicable and reliance must be placed upon theoretical 
treatment or calculation by formulae we favor the procedure that 
takes into account for each of the fuels being compared, the 
known factors that are favorable and those that are unfavorable 
through the medium of suitable constants carefully worked out 
and properly applied. These constants should take into account 
any differences in the amounts of the fuels consumed incident to 
the preparation of the locomotives for service as well as any 
differences in the efficiency with which the fuels are utilized by 
the locomotives in service on the road, since in every case all the 
fuel issued to the locomotives is a charge against the service 
they perform and enters into the calculation of the fuel perform- 
ance units. 

With these considerations in view we have set up in follow- 
ing sections suggested forms of calculation to determine the coal 
equivalent of each of the several kinds of fuel and power, and 
by way of illustration have tabulated the results of such calcula- 
tions for a few selected values of the factors involved, which we 
consider to be fairly representative of actual practice in each 
case. 


Coal Equivalent of Fuel Oil Burned 
in Locomotive Fireboxes 
The factors involved in the proposed formula are: 


Fuel Factors Values used in example, 
Coal (1) B.t.u. per net ton. 25,000,000 
(12,500 B.t.u. per Ib.) 
Coal (2) Per cent of the total coal disburse- 
ment used on road (total less con- 
sumption for terminal servicing of 
locomotives). 90 
Coal (3) Per cent of efficiency of the combus- 
tion of the coal. 65 
Fuel oil (1) B.t.u. per gallon 135,000 


Fuel oil (2) Per cent o the total oil disbursement 
used on road (total less consumption 
for terminal servicing of locomotives.) 96 
Fuel oil (3) Per cent of efficiency of the combus- 
tion of the fuel oil. 76 
Example: 25,000,000 x .090 x 0.65 + 135,000 x 0.96 x 0.76 = 148 gallons 
per net ton, 

Factors 2 and 3 may be combined into a single factor for each 
fuel representing the efficiency of its utilization. Thus, 0.90 x 
0.65 = 0.585, representing the efficiency of utilization of the heat 
content of the coal under the conditions assumed for the example. 
Likewise 0.96 X 0.76 = 0.73, representing the efficiency of 
utilization of the heat content of the fuel oil under the conditions 
assumed for the example. These two factors may also be com- 
bined into one, thus, 0.585 + 0.73 = 0.80, which may be con- 
sidered the efficiency of the utilization of the coal relative to the 
utilization of the fuel oil. Such a factor may for convenience 
be referred to as the utilization factor of the coal relative to 
the oil. 

The proposed formula will then take the following form: 
(a) B.tu. per net ton of coal X (b) utilization factor of coal 
relative to oil + (c) B.tu. per gallon of oil — (d) fuel-oil 
coal equivalent, gallons per net ton. 

With the thought that a range from 0.75 to 0.85 for this factor 
will embrace the limits of any ordinary service conditions ex- 
perienced, we have prepared the following tabulation to illustrate 
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the probable limits of the values for fuel-oil coal equivalents in 
gallons per net ton, considering coals of from 13,500 to 11,500 
B.t.u. per pound and oils of from 130,000 to 140,000 B.t.u. per 
gallon. 








Fuel Oil-Coal Equivalent— Gallons Per Net Ton 
Coal, B.t.u. per Ib. Fuel oil, B.t.u. 


and per ton per gallon Gallons net ere 
j 0 17 16 
27,060,000 per ton | 135:000 170 - is ia 
130, 16 154 
08 rion ici ee ee 
30, 141 1 
nineties 
Utilization factors of coal relative to fuel oil 0.85 0.80 0.75 








Kilowatt Hours Equivalent to One Net 
Ton of Coal 


The formula proposed by your committee follows the method 
of comparing the amount of work measured in kilowatt hours 
produced by a ton of coal consumed by steam locomotives, includ- 
ing the coal consumed in terminal servicing, with the amount 
of electric current measured in kilowatt hours that must be 
purchased or generated and metered to the transmission system 
for the production of the same amount of work by the electric 
locomotive. 

The factors that must be known or determined for use in the 
computation are: 

1. The average number of pounds of coal consumed by the 
steam locomotives per horsepower hour, and the equivalent per 
kilowatt hour, one kilowatt hour being equivalent to 1.34 hp. hr. 
Dividing 2,000 lb. by this number of pounds of coal per kilowatt 
hour gives the equivalent number of kilowatt hours of work 
produced by the steam locomotives per ton of coal consumed. 

2. The average combined efficiency of the electric transmission 
system and the electric locomotives with allowance for standby 
consumption of the locomotives. The reciprocal of this value 
shows how much greater must be the gross amount of electric 
current procured than the net amount actually converted into 
work by the electric locomotives, which latter value we com- 
pare with the work output and corresponding coal consumption 
of the steam locomotives. 

The proposed formula takes the form shown below: 2000 + 
pounds of locomotive coal per kilowatt hour « 100 + percentage 
of combined electrical efficiency = coal equivalent, kilowatt hours 
per net ton. 

Example:—Factors—(1) 4.0 lb. of coal per hp. hr. 
or 5.36 lb. of coal per kw. hr. 
(2) 70 per cent combined electrical effi- 
ciency. 

2000 — 5.36 X 100 + 70 = 533 kw. hr. per net ton of coal. 

With the thought that a range in factor (1) from 3 Ib. to 8 
Ib. per hp. hr., and a range in factor (2) from 60 to 80 per cent 
combined electrical efficiency will embrace within their limits any 
ordinary service conditions, we have prepared the following tab- 
ulation to illustrate the application of the proposed formula and 
‘to indicate the probable proper limits of the values for coal 
equivalents in kilowatt hours per net ton. 


Kw. Hr. Purchased Per Net Ton of Coal 


Steam locomotive factors 
sit % 











v. Faia 
Lb. coal Lb. coal Kw. hr. 
per per of work ; 
hp. hr. kw, hr. produced Kw. hr. of electric current 
of work of work net ton purchased or produced 
produced produced of coal per net ton of coal 
3. 4.025 497 825 765 710 662 621 
4.0 5.360 373 621 574 533 497 467 
5.0 6.700 299 498 460 426 398 373 
6.0 8.050 249 415 384 356 332 312 
7.0 9.380 213 353 328 305 284 266 


8.0 10.720 187 311 288 268 249 234 
Per cent of combined efficiency of electric 60 65 70 75 80 
transmission and electric locos.—(reciprocals) 1.67 1.54 1.43 1.33 1.25 








Gasoline—Coal Equivalent 


The correct calculation of the equivalent value of coal con- 
sumed in steam locomotives as compared with gasoline con- 
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sumed in locomotives or motor cars propelled by internal com- 
bustion engines in the same service, must be based upon knowl- 
edge of the combined thermal and mechanical efficiencies of the 
respective types of locomotives in the particular service and 
the proportions of the total coal disbursed to the steam locomo- 
tives and the total gasoline disbursed to the gasoline locomo- 
tives that is not utilized in doing the work because it is consumed 
in terminal servicing or in standby loss. If exact information 
is not available, at least a close approximation upon each of 
these features can and should be determined and used. 

If, for example, the locomotive efficiency of the gasoline loco- 
motives is established as 12.5 per cent and it is determined that 
4 per cent of the total gasoline disbursement is consumed in 
terminal servicing and standby loss, the resultant fuel utiliza- 
tion in work performance is 12 per cent of the gasoline disbursed. 
Likewise, if the locomotive efficiency of the steam power is 
established at 3.5 per cent and it is determined that 14 per cent 
of the total coal disbursed is consumed in terminal servicing and 
standby loss while the locomotive is not working, the resultant 
fuel utilization in work performed is 3 per cent of the coal 
disbursed. 

Calculation of the coal-gasoline equivalent from these estab- 
lished values would logically follow the same form as that refer- 
ring to fuel-oil burned in locomotive fireboxes and the formula 
proposed by your committee would appear as follows: 

B.t.u. per ton of coal X.coal utilization percentage + B.t.u. 
per gallon of gasoline X gasoline utilization percentage — coal 
equivalent in gallons per net ton of coal. 

Example: 25,000,000 Btu. K 0.03 + 125,000 x 0.12 = 50 
gallons per net ton. 

The two percentages used in the example above may be com- 
bined into a single quantity, 0.03 + 0.12 — 0.25, which may be 
considered the “utilization factor of coal relative to gasoline.” 
A range in such a factor from 0.40 to 0.15 would embrace a 
range in fuel utilization in work performed of from 10 per cent 
to 14 per cent for gasoline locomotives and from 2 per cent to 
4 per cent for steam locomotives. 

To illustrate the probable limits of consistent coal equivalent 
values for gasoline, gallons per net ton, the following tabulation 
has been prepared for coals of 13,500 to 11,500 B.t.u. per pound 
and gasoline of 125,000 to 130,000 B.t.u. per gallon. 





Gasoline-Coal Equivalent —Gallons Per Ner Ton 


Coal, B.t.u. per Ib. Gasoline, B.t.u. 


and per ton per gallon Gallons per net ton 
13,500 per Ib. 125,000 86 65 54 32 
27,000,000 per ton 130,000 83 62 52 31 
12,500 per Ib. 125,000 80 60 50 40 
25,000,000 per ton 130,000 77 58 *48 29 
,500 per Ib. 125,000 =. 8 me 276 
23,000,000 per ton 130,000 71 53 ds 26.6 


Utilization factors of coal relative to gasoline 0.40 0.30 0.25 0.15 





Diesel Fuel Equivalent to One Net 
Ton of Coal 


The committee proposes the same procedure for the determina- 
tion of the Diesel fuel-coal equivalent that is recommended for 
the gasoline-coal equivalent. In this case a range in the utiliza- 
tion factor of coal relative to Diesel oil from 0.25 to 0.10 would 
embrace a range in fuel utilization in work performed of from 
16 per cent to 20 per cent for Diesel locomotives and from 2 
per cent to 4 per cent for steam locomotives. 

To illustrate the probable limits of consistent coal equivalent 
values. for Diesel oil, gallons per net ton, the following tabula- 
tion has been prepared for coals of 13,500 B.t.u. to 11,500 B.t.u. 
per pound and Diesel oil of 135,000 to 145,000 B.t.u. per gallon. 





Diesel Oil-Coal Equivalent— Gallons Per Net Ton 
Coal, B.t.u. per Ib. Diesel oil, B.t.u. 


and per ton ry’ age i Gallons per net Pa 
’ 40 30 
ian reo 
Seeing ae ae ce a 
23,060,000 per ion 7 a re a 


Utilization factors of coal relative to Diesel oil 0.25 0.20 0.15 0.10 
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Conclusion 


It is readily apparent that the proposals advanced by your 
committee do not represent any wide departure from conven- 
tional methods and it seems probable that many roads are now 
following the procedure fairly closely in working out their coal 
equivalents, since the values reported by many are of the same 
general order as the averages of the values tabulated in preced- 
ing sections of this report. As to other roads that are report- 
ing the simple ratios between the B.t.u. content of coals and 
other fuels, it does not seem to be unreasonable to anticipate 
that they would each be willing, in the interest of uniformity 
of practice, to give serious consideration to the adoption of the 
suggested modified method that we are convinced will produce 
equivalents that are more consistent with the actual compara- 
tive performances that are commonly observed in operating 
practice. 

There probably are isolated cases on many railroads in which, 
due to unusual conditions, extreme values of coal equivalents 
may actually apply, but it is not considered likely that such 
cases could be sufficiently extensive to have an important or 
controlling influence on the average for a railroad as a whole. 
It would be consistent to give due weight to each such special 


case in calculating the coal equivalent for each class of fuel or 
power for a railroad as a whole. 

The report of the Committee on Fuel Records and Statistics 
was signed by E. E. Ramey (chairman), fuel engineer, B. & O.; 
P. E. Buettell, fuel supervisor, C. M. St. P. & P.; J. G. Craw- 
ford, fuel engineer, C. B. & Q.; H. Morris, superintendent fuel 


and locomotive performance, C. of N. J.; E. G. Sanders, fuel 


conservation engineer, A. T. & S. F.; W. R. Sugg, superintendent 
fuel conservation and lubrication, Mo. Pae., and R. J. Tucker, 
assistant to fuel supervisor, C. & O. 


Discussion 


John R. Jackson (Mo. Pac.) said that, reviewing the entire 
subject of fuel equivalents, it would seem that the rapid change 
now taking place in the situation warrants an entire reconsidera- 
tion of the method of reporting fuel consumption. This is the 
result of the growth in the use of liquid fuel. -Why not, he said, 
change the entire approach to the subject and report fuels in 
terms of the units actually used; that is, in terms of gallons of 
Diesel oil, in gallons of motor-car gas, etc. He suggested that 
the committee study the proposal that each type of fuel or energy 
be reported separately with a view of recommending its adoption. 
On motion, this suggestion was adopted. 


Effeet of Steam Distribution on Locomotive Performance 
By J. L. Ryan 


Mechanical Engineer, St. Louis-San Francisco 


The statement has been made by an American authority on 
locomotive steam distribution systems that there is probably no 
subject pertaining to locomotives on which there exists wider 
difference of opinion than the arrangement of the details of the 
valves and valve gears that control steam distribution. This 
statement will be substantiated by an examination of the table 
that lists representative locomotives of recent construction.. 

Today far greater attention is given to the ton-mile-hour 
capacity of a locomotive than to its rated maximum tractive 
force. Mountain type locomotives having 10,000 lb. lower max- 
imum tractive force rating than heavy Mikados on the same 
division are in many instances doing the better job of the two 
in handling fast freight runs. With the exception of where 
heavy ruling grades are encountered and of such length that 
they are not velocity grades, the horsepower rating has super- 
seded the maximum tractive force rating. Under these operating 
conditions steam distribution is far more important than it was 
in the days of drags for freight and relatively low speed for 
passenger service. 





Examples of Valve Data 
for Locomotives of Recent Construction 


Steam Exh. 
Dia.of pres., lb. Cyl. Dia. Valve Max. Steam clear- 
Type of drivers, per sq. dia. © valves, travel, c.-o.,per lap, Lead, ance, 
0co. in. in. in. in. in. cent in. in in. 
444 80 300 17% 9 6 84 1 
4-4-2 84 300 19 10 6% 84 1 
46-4 80 300 22 11 7% 84.5 1 is 
4-6-4 79 275 22 14 8% 82 1 
4- 6-4 84 300 23 13 86.6 1 x 
4-6-4 84 300 23% 12 7% 84 1% $ 
4 6-4 84 300 25 14 7% 72.6 1% 
4- 8-4 80 300 25 12 80.8 1% +4 
4-84 75 275 25% 14 87.5 1% 
4- 8-4 74 285 26 14 1% 86.6 1 % 
4- 8-4 80 280 26 12 1% 73.5 1 
tai 43% 30a a aa RS A i 
- 8-4 73 250 27 ® e's 
484 74 250 28 14 78.5 1% g ¥% 
2-10-4 69 260 29 14 9 80 134 0 
4- 8 70 250 27 14 7 77.5 1 % 0 
2-1¢ 70 310 27 14 7 85.0 1% yy \% 





Two examples are given of locomotives having 114-in. steam lap 
and wide steam lap, detailing the valve events, travel, port open- 
ings and port areas for approximately 25 per cent and 50 per cent 
cutofis with percentages resulting from application of wide steam 
lap. Example I gives the results when increasing the steam lap 
from 1% in. to 1™%4g¢ in., the lead unchanged, the valve travel 
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reduced % in. Example II gives the results when increasing the 
steam lap from 1% in. to 1%%g in., the lead and valve travel 
unchanged. : 

Representative steam areas from the boiler to the steam 
chests for locomotives having valves as in Examples I and II are: 


Sq. in 
NE ME oie bc onciain a aieis o areo win hth a nainalek Sealine 's ig 0:6 SNC Matin 67.2 
Ne: MN SONOS oS os Sabai Bode see oh cla Sebabar 70.88 
REINO SN eae, Ot ae te 70.0 
SE OD bie Ga 45s bees GR4 oe wie. 4 v Aa4 ad Shae vA baked eee 70.8 
Superheater header connections, each ..............cceeceecceees 50.2 
SOR NN RN Seis 505 nso od Sea wea saa ee ee DA ee eS es 50.2 


Referring to the two examples, it will be noted that with 
1%4-in. steam lap at the short cut-off the areas are 12.25 sq. in. 
and 10.1 sq. in., respectively, and at 50 per cent cut-off the areas 
are 22.3 sq. in. and 21.2 sq. in. The areas are those with max- 
imum port opening at the particular cut-offs. One readily ap- 
preciates that the average port area for the period of admission 
is less than the maximum. This is shown on the valve ellipse 
for the 11%¢-in. steam lap of Example II for the port opening 
through the various admission periods. At 25 per cent cut-off 
the average opening is .716 that of the maximum and at 50 per 
cent cut-off the average opening is .723 that of the maximum. 

At diameter speed the time interval for steam admission at 
25 per cent cut-off is slightly less than one-thirtieth of a second 
(.03 seconds) ; considering this and the restricted area of the 
admission port, it is quite understandable why one has difficulty 
in detecting where the steam line ends and the expansion line 
begins on an indicator card taken at these speeds. 

This brings out rather sharply one of the inherent weaknesses 
of the radial gears—greatly reduced areas for the operation that 
has reduced time interval. That the restriction of limited port 
areas on the work-rate capacity may be partially removed is 
readily apparent from an examination of the effect of steam lap 
in the two examples. Without change in the lead, increasing 
the steam lap from 1% in. to 11%4g¢ in., Example I, results in 19 
per cent greater admission port area at 27 per cent cut-off and 
32 per cent greater admission port area at 50 per cent cut-off. 
The exhaust port openings without change in exhaust clearance, 
are increased at these cut-offs respectively 30 per cent and 32 
per cent. Without change in the lead, increasing the steam lap 
from 1% in. to 14%g in., Example II, results in 30.7 per cent 
greater admission port area at 25 per cent cut-off and 50.5 per 
cent greater admission port area at 50 per cent cut-off. The 
exhaust port openings with change in the exhaust clearance are 
increased at these cut-offs respectively 50.7 per cent and 53.3 
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Example I—Effect of Wide Steam Lap—28-In. Stroke 


Per cent 
increase with 
wide steam lap 


NSE NE IE EE eas | it 

Valve diameter, in......... eee | 14 

Valve travel, in............. ... 8% 8% 

Maximum cut-off, per cent.. .. .89.5 80.7 

Lead, in.. re 5 eae ee yy 

Exhaust clearance, Ee a Ae ee yy 

Exhaust opening at end of stroke, in......... 1% 2% obs 
Exhaust port area at end of stroke, sq. in... .55.2 70.0 26.8 


Events AT 271% Per CENT Cut-OFF 


TR Se erate. do dio 0b 0:4 078. eee Ff 19.1 

DS Oro ae are rae Scie: ee 7.47 
SS SOMES STEREO ECL OC TR TE 0.66 0.40 

Valve travel, in............. : PPE 4.23 
Admission—port opening, in. ee © | 0.43 Sain 
Admission—port area, sq. in. ; . 12.25 wr 19.2 
Exhaust—port opening, in...... Spee 2.25 ees 
Exhaust—port area, sq. in... , ¥ “58 g 76.5 30.1 


Events AT 50 Per Cent Cut-OFF 








Ti iis oo. kab od eee ..22.125 22.56 

Closure, in.. Sadia teel cem< Sata, ee 4.43 

Pre-admission, ‘in. Reis wee, 0.157 

Valve travel, in........... Q ee 5.11 

Admission—port opening, in. ; ... 0.657 0.867 egrts 

Admission—port area, sq. in. ee. 8 29.5 32.0 
ust—port opening, in.. A PE Cyt 2.03 2.68 eet 

Exhaust—port area, sq. in.. ae ee 69.0 91.1 32.0 

per cent. The increase in the admission port areas and the 


greater freedom of the exhaust adds substantially to the capacity 
of a locomotive, and to its economy when considering similar 
work rates. The higher the operating speeds the more pro- 
nounced are the benefits that are derived. 


Effect of Valve Characteristics on 
Steam Distribution 


Steam Lap—The most important factor in steam distribution 
is the steam lap. It determines the travel and velocity of the 
valve at short cut-offs, causes expansion and pre-release, and 
has a decided effect on the width of admission- and exhaust-port 
openings. When the steam lap is extended the following desirable 
features are obtained: (1) wider port openings for both admis- 
sion and exhaust; (2) increased valve travel for a given point 
of cut-off, decreased influence from lost motion; (3) increased 
freedom of release, resulting in a lower back pressure; (4) less 
pre-admission for a given lead at all points of cut-off permits 
using maximum lead for capacity without excessive pre-admis- 
sion, and (5) higher mean effective pressure at all points of 
cut-off. 

Lead—At the shorter cut-offs the lead vitally effects the max- 


Oo) 2 oe Se Te Se Belt: ee 


32 31 WO 29 28 25 24 2 2 20 19 





\4 


Valve ellipse for the 11%¢-in. steam lap of Example I! 


imum steam-port openings obtained. With narrow lap lead in 
excess of % in. rapidly increases the pre-admission. It is not 
so critical in this respect with wide lap valves. 

Exhaust Clearance—Exhaust clearance functions on the ex- 
haust side of the valve in much the same manner as lead on the 
steam side. It not only hastens the release and retards com- 
pression, but widens out the exhaust opening. The earlier 
release results in a thermodynamic loss in the expansion line. 
With valves having narrow steam lap exhaust clearance is re- 
sorted to for exhaust freedom for the higher work rates and 
to reduce the compression at the shorter cut-offs. It can be 
dispensed with to a great extent with wide-steam-lap valves. 

Long Valve Travel—An increase in maximum valve travel to 
that which may be termed long travel has no effect whatever on 
the valve action at the shorter cut-offs, it merely gives a late 
maximum cut-off. To affect an improvement obtaining greater 
horsepower capacity it is necessary to take .advantage of the 
longer travel by increasing the steam lap. 

Diameter of Valve—The areas of the admission and exhaust 
ports are in direct proportion to the diameter of the valve used 
where similar practice is followed in the application of bridges. 
If the power of the engine is limited at the shorter cut-offs by 





Example II—Effect of Wide Steam Lap—32-In. Stroke 


_ Percent 
increase with 
wide steam lap 





SIR ts ON, ole eek od ce Race du 1% 1% 

EE EE Pn eee ee eae 14 14 

IIT oho cao 0's Sa 5k ce She A oh 8% 834 

Maximum cut-off, per cent... cin See 77.3 

SR et Wiles Sien.cbig ds naan ake bee 3% 

pS ere ee 0 0 

Exhaust opening at end of stroke, in......... 1% 2% hee: 

Exhaust port area at end of stroke, sq. in... . 48.8 71.6 46.5 
EVENTS AT 25 PER CENT CuT-OFF 

ois ai 0c o5 Sos clbsbee easy ben ad oe'e% 22.44 22.87 

IR IM ie bie sala ni6. bin wipe eae ie a ADRS HO a 9.56 9.12 

UNC MN. gs a c.0ie a boweaeak nase wa -453 .28 

I INES an ie ae o.din'e kb baie’ 6.0.8 6 we eh 3.09 4.65 

Admission—port opening, in................ .297 .39 ata 

Admission—port area, sq. in................ 10.1 43.2 30.7 

Exhaust—port opening, in....°............ 1.547 2.33 teks 

Exhaust—port area, sq. in.............+.+. 52.5 79.1 50.7 

Events AT 50.4 Per CENT Cut-OFF 

OSS SALLE SO LOND HCE SF CREP Ce 26.44 26.72 

I Ci a oct ad aus 6 ol orbie' Sig Rigo mies 5.56 5.28 

II MR. 0, ds: «Sin. 00's p'o.0: 01 400.070, 0 -156 -094 

IS RS a ae ae pA Rey en 3.75 5.75 

Admission—port opening, in................ -625 -937 oe 

Admission—port area, sq. in................ 21.2 31.9 50.5 

Exhaust—port opening, in................. 1.875 2.875 seas 

Exhaust—port area, sq. in............... 63.8 97.8 53.3 


5 © I 1 19 20 2 22 23 24 25 26 27 2% 29 30 BI 32 
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these areas it is obvious that the diameter selected will have a 
vital influence on the performance. 

Design Practices—Four-six-fours having the same general 
boiler pressure and driving wheel diameters will be found with 
steam lap from 1% in. to 1% in. and the lead from %¢ in to 
54¢ in. Based on the type of locomotive and driver diameter 
one may rightfully assume the service assignments to be quite 
similar. Four-eight-fours will be found with the steam lap from 
1% in. to 134 in. and the lead from %e in. to %6 in. Loco- 
motives of the 4-8-4 type are more susceptible to having a wider 
variation in their operating demands from one railway to another 
as one may design for high-speed heavy passenger, another for 
dual service, and another for high-speed freight. Locomotives 
of the 2-10-4 type having boiler pressures within the high- 
pressure range and drivers of ccrresponding diameter have 
14¢-in. steam lap and 11%g¢-in. steam lap. 


Suggestions for Dealing with Inertia Forces 


The inertia forces in the valve gears vary to the square of 
the speed. It is quite understandable that, with the recent 
speeding up of passenger service with steam locomotives designed 
for diameter speed and with maintenance hardly up to the 
standard required for the new peak speeds, some valve-gear 
maintenance troubles weré experienced and that to relieve such 
troubles a trend developed to shorten valve travel with the 
resultant required short steam lap. To avoid too great a restric- 
tion on capacity maximum lead was provided which introduces 
the objectionable operating effect of excessive pre-admission at 
the shorter cut-offs. 

To remove to the extent reasonably possible the restrictions 
in the steam distribution in our locomotives at the shorter cut- 
offs the following procedure would be effective in the right direc- 
tion: (1) valves of lightweight construction using bronze valve 
rings preferably of a sectional type; (2) refinement in the design 
of the valve gear parts, using steels having higher physical prop- 
erties making an exception of the material in the eccentric rods 
that are subject to shop adjustment; (3) the providing of more 
liberal areas in the bearing comparable with the high speed 
service requirements. Preferably the application of roller bear- 
ings as the elimination of the play inherent in friction bearings 
greatly reduces the shock load on the valve gear, and (4) large 
diameter of eccentric-crank fit on the main pin with a key 
having increased proportions. 

This will make practical long valve travel and steam laps not 
less than 154 in. for high-speed passenger service and 134 in. 
to 1% in. for fast heavy freight. The valve diameter should 
be not less than 14 in. for locomotives where reasonable high 
capacity is expected. 

With the additional admission-port opening obtained with the 
wide steam lap it is usual practice to provide a lead not exceed- 
ing %4 in. Where the operation requires the greatest possible 
capacity at the higher speeds an additional g-in. lead would 
effect a distinct gain without as detrimental an effect from exces- 
sive pre-admission as when providing the same lead with short 
steam lap. Where the peak power demand is at the longer cut- 
offs and moderate speeds, advantage may be taken of the in- 
creased admission-port opening obtained with wide steam lap to 
reduce the lead to approximately %¢ in. and exceptionally smooth 
operation be obtained at short cut-off. 


More Power from Old Locomotives 


We should not concentrate our efforts on the few new loco- 
motives to the exclusion of the many older locomotives that 
will be continued in service for a number of years. With the 
railways taking an ever increasing load from week to week, 
those of us in the motive power departments should carefully 
analyze possible sources of power increase. 

Where increase in the tractive force or horsepower of existing 
locomotives is desirable, if the boiler stresses permit, it is Com- 
mon practice to raise the working pressure. This also increases 
the stresses in frames, crank pins,, rods, etc., and in some 
instances the latter stresses are increased beyond acceptable 
limits so that the pressure cannot be raised. 

There is another source of power increase for operation at 
speeds above that of starting that is just as tangible in producing 
operating results as is increased boiler pressure, but that unfor- 
tunately appears not to be fully appreciated by many. It is the 
increase that may be effected in the mean effective pressure at 
given cut-offs and piston speeds of many of our locomotives 
without change in boiler pressure. This is brought about by 
providing more liberal steam admission and exhaust areas for 
the various cut-offs as previously outlined. Of major considera- 
tion is the fact that the boiler stresses and the running-gear 
stresses from maximum piston thrust are not affected. Some 
increase should bé expected in the maintenance of such items as 
packing, rod bearings, driving box bearings, etc. « 


What Expenditure Is Justified? 


New Diesel locomotives are costing $80 to $85 per rated 
horsepower. New steam locomotives for road service are cost- 
ing are costing $30 to $35 per horsepower, rating the locomotives 
on the maximum that may be reasonably developed, not on 
Coles rating. 

Assuming a service life expectancy of 25 years for the new 
steam locomotives, the initial investment is $1.30 per horsepower 
per year of service-life. Applying this to an improvement to 
be made in an existing locomotive that has 10 years service 
expectancy remaining, and assuming that the improvement will 
increase the capacity of the locomotive 350 hp., the permitted 
investment would be $1.30 X 10 X 350 = $4,550. 

In the majority of instances the changes in the valve gears 
and related steam-distribution parts that would be required to 
give approximate maximum results within the range here con- 
sidered would come within cost bounds of $700 to $2,000. Present 
design and proportions would necessarily govern the extent to 
which changes of parts would be required and the increase in 
horsepower capacity that would result. It is quite possible by 
changes in the steam distribution systems to add 300 to 700 hp. 


to the capacity of locomotives that were not carefully designed 
for maximum power. 


Discussion 


P. D. Hawkins (Erie) spoke of the so-called compression 
knock due to the sudden change in the sign of the force at the 
end of the stroke and the clearances in the rod bearings. Ap- 
parently insignificant changes in preadmission port area, he said, 
have effected very significant changes in locomotive operation 
at high-speed and short cut-off. 


The Steam That Does No Work 
By Lawrence Richardson 


Assistant to Vice-President and General Manager, Boston & Maine 


The best test of any business or manufacturing activity is its 
efhciency at light load or no load. Almost any company can 
make money if business is good and orders call for a night shift. 
Only if it can operate efficiently when the orders get scarce and 
hours are shortened will it hope to successfully weather business 
storms. Likewise, heavy traffic will keep some railroads going 
whic! when the curve turns down, are handed to the sheriff. 

The real test of efficient locomotive operation is the overall 
eficiency. Good efficiency while working may be more than 
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offset by poor efficiency while drifting. But on hilly roads, which 
are the rule rather than the exception, so much fuel is used down- 
hill that a high drifting efficiency is necessary in order to obtain 
a satisfactory overall efficiency. There are many divisions in this 
country where 20 per cent or more of the total coal is used in 
drifting. A halving of the fuel used in drifting will decrease the 
fuel consumption 10 per cent on such divisions. There are rec- 
ords of divisions where this economy has actually been effected. 
There are many others where there are similar potential savings. 
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Smoke Lifting 


Why use steam downhill? The principal, and in certain cases 
the only reason, is to lift smoke. No crew can satisfactorily 
operate a locomotive with smoke rolling in their eyes. Improve- 
ments in front end design—freer nozzles and enlarged stacks— 
have only added to the problem. But equally as important are 


the passengers. High-speed trains produce eddy currents pro--. 


portional to the square of the speed. A train at 70 m. p. h. has 
twice as much suction effect as a train at 50 m. p.h. The result 
has been that some of the mile-a-minute trains have had smoke 
drawn into the air-conditioning system with consequent annoy- 
ance to passengers. In fact, some western roads have solved 
their difficulties by projecting the stack more than 16 ft. above 
the rail. But only a few roads can do that. Certainly no eastern 
road can do so with restricted clearances established years ago 
when power was light and: cars small. 

The alternative remedy is to design the locomotive properly to 
minimize the roll of the smoke. Do not misunderstand this 
statement to mean streamlining. In fact, some streamline loco- 
motives have been guilty of annoying smoke infiltration in the 
air conditioning system. 

There are two cardinal principles to be followed. First, get 
the smoke up as high as possible. Second, do not have eddy 
currents to pull it down again. Both problems so far have been 
largely attacked by cut-and-try methods. The results are largely 
a matter of individual opinions, always difficult to reconcile, 
rather than fact. The scientific use of wind tunnels and smoke 
streams to solve this problem is yet to be done. Nevertheless, 
the fund of information already collected in the development of 
modern aviation is helpful. 

The second principle is to prevent eddy currents. What good 
is it to get smoke up and then have eddy currents pull it down 
again? Here again, the knowledge of airplane design is helpful. 
Whenever possible, projections should be avoided or streamlined. 
They should be placed outside the smoke stream area where 
possible. Changes in dimension should be as smooth as possible. 
There is also a device which is helpful where there is a tendency 
to produce eddy currents, a tendency that cannot be completely 
eliminated. It is the use of vertical plane surfaces to knife 
through eddy current areas and produce streamline currents. 
They are sometimes referred to as wings. Successful use has 
been made of these thin wings in France, Germany and the United 
States. A recent test on one of our largest railroads has shown 
them to be the most effective device in keeping smoke from 
rolling downward. 

The better the front-end design, the less steam required in the 
blower. A poorly designed front end may require a full opening 
of the blower valve while a well designed front end will only call 
for cracking of the valve. The difference has an appreciable 
effect on the coal consumption. 


Keeping Valves and Cylinders Lubricated 


The other use of steam downhill, (when used), is to aid 
lubrication and prevent damage to the valves and cylinders. A 
few roads use by-pass valves, but the majority use steam. Where 
by-pass valves are used, they must be correctly designed and of 
ample capacity or they are useless. The German railways use 
a large by-pass, some 8 in. in diameter. One of the principal 
western lines in this country also uses the same device. When 
this by-pass is large, there is practically no compression as the 
air is free to move back and forth from one end of the cylinder to 
the other. The lack of compression under certain conditions is a 
disadvantage, especially if the reciprocating parts need effective 
cushioning at the end of the stroke. This generally occurs when 
drifting at speed. 

In one design the relief and by-pass features are combined in 
one valve. In this device, the valve opens when the pressure in 
the steam chest drops to atmospheric pressure. This move opens 
ports to the atmosphere to serve as relief ports and also opens 
passages between the steam chest and exhaust passages serving 
as a by-pass. Care in shutting the throttle is of assistance in the 
operation of this valve. 

Relief valves have practically disappeared from modern loco- 
motive practice. Hardly a locomotive built in the last twenty 
years has had them applied. When used, the valves fluttered 
quite a bit and often failed. Carbonization frequently occurred. 
These failures contributed in a large measure to their discard. 
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The large majority of American railroads drift with steam. 
Those that just let an engine drift without special valves or 
without using a drifting valve or cracked throttle either do not 
have long drifts or else are having troubles that they should not 
have. A test was being run on our road one day and the 
engineer failed to open the drifting valve. The minute the train 
crowned the summit and starting drifting, the temperature started 
rising, reaching a maximum of 825 deg. No oil will stand that 
temperature. There had been indications of this condition in that 
the paint had cracked off the valve chamber. After this tem- 
perature had been discovered, it was quietly confirmed by an 
engineman who told of seeing a valve chamber red hot. The 
explanation is simple. The work done in compressing air must 
be dissipated as heat. [Mr. Richardson presented a table show- 
ing final temperatures for various final pressures of compression. 
This showed that, starting with air at 60 deg. F., a final air 
pressure of 250 Ib. raised the temperature to 749 deg. F.] 

If this compression starts just after shutting off steam, when 
the cylinder is hot, you end up with air at a much higher tem- 
perature. With such temperatures possible, is it any wonder that 
we find carbon deposits in cylinders? The best of oil will burn 
under these conditions. My personal feeling is that the bulk of 
carbon found in valves and cylinders comes from this cause 
and that rarely, if ever, does it come from sucking in smokebox 
gas through the exhaust passages. Smokebox gases rarely exceed 
600 deg. F. and, when drifting, are appreciably lower. 

The use of steam in drifting thus becomes a question of 
economy. It is entirely possible and-practicable to drift with a 
cracked throttle. The chief drawback to the use of a cracked 
throttle is the trouble of maintaining a small opening and the 
difficulty of knowing just how much steam is flowing. A back 
pressure gage indicates the latter. A throttle 14 in. in diameter 
cracked %g in. has a steam opening of 5% sq. in. Tests on one 
of our Pacifics show that 0.44 sq. in. is sufficient. The comparison 
is obyious. In plain English, 5 sq. in. out of the 5%4 is admit- 
ting “steam that does no work.” 

Some roads use a 2-in. globe valve for drifting to get better 
control. This gives up to 3 sq. in. of steam opening. There is a 
feeling on the part of some that it is necessary to prevent any 
vacuum in the cylinder. The difficulty in accomplishing this lies 
in the high pressure needed at the start of the stroke. With 7 per 
cent clearance, 210 Ib. is needed. With 10 per cent clearance, 147 
Ib. It is more economical to work with lower pressures and 
have a slight vacuum at the end of the stroke, but not enough 
to bring gas all the way from the smokebox. To minimize this 
possibility the two exhaust passages should be designed to meet 
as near the valve as practicable, so that one end can help to 
break the vacuum in the other end and prevent sucking smoke- 
box gas back into the valve. 

The matter of valve and cylinder lubrication while drifting is 
of paramount importance. Not as much oil is required for 
drifting as is required for working. But some oil is required. 
Only a small amount of steam is needed to carry sufficient 
lubrication to the wearing surfaces. 

In general, our experience shows that the proper drifting of 
locomotives effects appreciable economies in fuel. The amount of 
“steam that does no work” must be kept to a minimum in order 
to obtain a low number of Ib. of coal for 1,000 gross ton miles. 

Much work has been done along these lines: Much more needs 
to be done. There is no field of locomotive operation that offers 
the research possibilities that drifting does. The difficulty in the 
past has been that while locomotive testing plants permitted 
careful study of the locomotive, they do not work in reverse. 
They will not drift. When the throttle is shut on a test plant, 
the speed will drop from 30 m. p. h. to 0 in as short a time as one 
second. There is practically no drift in such a case. 

However, foreign railroads have worked out a method of 
testing in road service whereby the locomotive is dragged by 
another locomotive. This permits of scientific study that is so 
necessary if the drifting of locomotives is to be done scientifically. 
The Diesel presents no drifting problem. The steam locomotive 
does. If steam is to keep abreast of Diesels, much research 
remains to be done. 


Discussion 


F. P. Roesch (Standard Stoker Co.) recalled some tests which 
were made during the days of the United States Railroad Admin- 
istration during the last war on the effect of gases of various 
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temperatures on lubricating oil. With an oil of 550 deg. flash 
test, he said, relief valves which admitted air to the cylinders 
were bad where the temperature of the steam was over 600 deg. 
The carbonization in cylinders, ports, and valve chambers is not 
altogether from smoke, he said, but more from the oil itself. 

In these tests, he said, it was found that, if the pressure in 
the steam chests was reduced below 45 deg. F., some vacuum 
developed in the cylinders, which sucked back air and some 
smokebox gases. The test developed that a 2-in. pipe would 
supply sufficient saturated steam to the steam chest to maintain 
the 45 lb. pressure. After two or three miles of drifting the 
cylinders would cool down sufficiently, he said, so that the drift- 
ing throttle could be closed without danger to the oil. 

Mr. Roesch commented on the fact that stacks are constantly 
growing larger in diameter and suggested that smoke lifting 
might be improved by making them narrower and deeper along 
the longitudinal center line of the locomotive, thus reducing the 
wind resistance and the tendency toward eddy currents behind 
the stack. 

R. M. Ostermann (The Superheater Co.) said that the smoke- 
lifting function of the steam used in drifting can be effected in 


other ways, but that the function of protecting the lubrication 
offers greater difficulties. He asked Mr. Richardson how he 
would dissipate the heat of friction without the use of steam 
in drifting. 

E. E. Chapman (A. T. & S. F.) told of. smoke-lifting tests 
on the Santa Fe in which a vacuum was found immediately 
back of the stack. He said that the problem was solved on the 
high-speed locomotives by the development of an extension stack. 

In closing, Mr. Richardson agreed with Mr. Roesch that there 
is a vacuum in the cylinder at the end of the stroke, but that 
this is partially broken by pressure in the exhaust at the other 
end of the cylinder without drawing gases back through the ex- 
haust nozzle. To facilitate this he suggested that the junction of 
the exhaust passages from the two ends of the cylinders should 
be as close to the cylinder as possible. 

In commenting on Mr. Ostermann’s question with respect to 
the energy which must be dissipated in drifting, he said one test 
had shown the drag while drifting to be over 400 hp. He also 
agrees with Mr. Roesch that the present design of stack is incor- 
rect; it should be shaped to reduce air resistance and the vacuum 
behind the stack. 


Report on the Utilization of Locomotives 


The Administration at Washington is very much concerned 
about the possibility that the railroads may not be able to handle 
all traffic offered, and the Association of American Railroads, 
Ralph Budd, and other officers have repeatedly called to our 
attention, that it may be necessary to handle up to 25 per cent 
more business. We know we can handle our present business. 
It may work out that the railroads as a whole are not required 
to handle such an increase. But in certain territories, that 
increase may be presented, so it would seem that consideration 
should be given as to whether it is possible to obtain 25 per cent 
more use of our present locomotive plant, and what means are 
required to obtain that use. 

In the table are shown six-month comparisons of the average 
mileages of active locomotives per day. These show the following 
increase in the last five years: Passenger, 13.7 per cent; freight, 
9.0 per cent, and switch, 51.9 per cent. 

On this basis, considering that passenger trains average 50 
m.p.h. and freight trains 25 m.p.h., and, of course, switch engines 
6 m.p.h., it can readily be calculated that on all of the roads in 
the country, the passenger and freight engines are working 4 to 5 
hours a day, and the switch engines, 13 hours. 

The July, 1941, reports. from the 13 largest railroad systems 
indicate that the following mileages were made by the locomo- 
tives on the top two roads and the next four roads in the 
rvice indicated. 


Ss 


Passenger Freight Switch 


T two roads obtaining the most miles per 

active locomotive day ..ce. cess scp cccciccnes 300 145 90 
The next group of four roads .............0.: 240 125 84 
All roads in the United: Statesiss osc ckep cee 196 117 78 


Caking the performance of the two roads that obtain the most 
miles per day during July, we find the passenger and freight 
engines working six to seven hours, and the switch engines work- 
ing fifteen hours. That is, these roads have obtained in road serv- 
ice over 40 per cent more use, and in switch service 15 per cent 
more use than the average, and when I tell you that the Santa 
Fe and Union Pacific are the roads obtaining the best mileage in 
passenger and freight service, you will recall that these roads 
have, in many instances, been the pioneers in developing long, 
through locomotive runs. 

ing back-to the figures for all of the roads, 196 miles in 
Passenger service, indicates a run over two short divisions and 
the 117 mites ‘in freight service, a run over one division per 
locomotive per day. It would seem that, even taking the aver- 
age of all of the engines, it would be possible by close coordina- 
tion te obtain more than this mileage. 


What 25 Per Cent More Locomotives 
Would Cost 


ere are, roughly, 34,000 active locomotives in. passenger, 


freight and switch service. It would require the purchase of 
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about 8,500 locomotives to handle 25 per cent more business. 
Figuring conservatively, at this time, they would-.cost about $160,- 
000 apiece, which amounts to $1,370,000,000. That is only the 
locomotives themselves. It would require shops, facilities, etc., 
to take care of this tremendously increased number of units, 
because monthly, quarterly and annual inspections are based on 
the number of units, rather than the mileage obtained per unit. 
This, of course, is impossible. ‘ 


Methods of Increasing Miles Per Day of 
Active Locomotives 


The report of the committee last year included the following 
items : 

“Steam switchers have been run 30 days without ever being 
off the job. 

“Passenger engines will make 20,000 miles a month. 

“It requires less gray matter to get high mileage out of electric, 
Diesel, or oil-fired steam locomotives than it does from coal-fired 
locomotives.” 


TuHroucH RuN 


A study should be made of each yard operation, to see how 
many freight trains run through the yard promptly; ie. go 
through the yard in approximately an hour. On those trains, the 
engines should be run through. Then, a study should be made 
of the rest of the trains arriving and leaving the yard to see if it 
is possible to match them up so that the departing train will use 
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the engine from a train that has arrived within an hour or an 
hour and a half. 

Then a study should be made and all of a type of power 
through the enginehouse should be charted carefully to see if the 
enginehouse foreman “sells out” at least once a day; that is, if 
he uses everything in the house at least once during the 24 hours. 
This, of course, does not include the locomotives held for repairs 
taking 24 hours or over and should possibly, except a protection 
engine, which he can call on in case some of his regular engines 
fall down. 

It will be found, in general, that it is possible, with the through 
runs, to put engines back in service after perhaps 30 min. at the 
enginehouse whereas, if they follow the regular course of coming 
in on one train and going out on another, it will be found that 
the turning time may average around five hours. 

All of these arrangements having been made just as far as is 
consistent with good practice, a study should be made of the 
other runs, to see if it is possible to get the engine from the 
yard to the enginehouse more promptly, or if it is possible to 
call the engine closer to the departing time of the train, so as to 
eliminate as much as possible of the yard delay: 

This scheme, worked out at various terminals, has been widely 
praised by enginehouse foremen because they say that previously 
when five or six trains are approaching, they had to scurry 
around and get five or six engines ready, and now they can wait 
until the first engine arrives, then put the gang on her, and 
promptly put her back to work; then, when the next engine 
comes, they work on her. It is much simpler, they say, than pro- 
ducing a half-dozen engines, and then having five or six laying 
around the house for some time, until you can get them back 
‘to work. 

The superintendent, of course, will co-operate and will, with 
his trainmasters and yardmasters, assist in lining up those 
matched runs. 

The next study should be the type of power, because frequently 
it is found that a lighter engine is held for a light job, and while 
the light engine is being used, there are some of the heavier 
engines laying at the enginehouse because of the spacing of 
trains. In the last analysis, this heavy engine could be used for 
the light job, and make it possible to eliminate entirely this par- 
ticular lighter engine. 

There frequently is a difference of opinion as to whether the 
enginehouse actually sells out once during the 24 hours; that is, 
uses everything but their reserve engines, and that matter can 
be easily demonstrated—doesn’t require any argument—because 
if the engines, so far as possible, will be used last in, first out, 
any surplus power will automatically be passed by, and will, by 
its continued presence in the enginehouse, demonstrate that it is 
a surplus. 


COAL 


Many times it is necessary to replace an engine on the train 
because the arriving engine doesn’t have enough coal to go 
through and the coaling facilities are so far away that the engine 
can’t be returned to the train in time to make the present fast 
schedules. In that case, it is suggested that a small coaler be 
placed at a convenient location in the yard, so that when the 
engine comes with a train, it can be coaled while still coupled 
to the train. These small coalers have been costing under $1,000, 
and it will perhaps cost another $1,000 or so to arrange the 
coaling tracks, so that a complete installation of a coaler that 
will put on a ton a minute should not run much over $3,000. 
That, surely, doesn’t represent much investment compared to 
$170,000 for a locomotive. 

If it is thought that the ton a minute is too slow, the same 
type of equipment can be obtained, that will put on two tons a 
minute, or two of these coalers can be set up in parallel with a 
slight increase in cost. 


WATER 


Water in large quantities, of course, is essential, and again it 
is generally cheaper to put a water plug at a convenient place 
in the yard than to lose the services of an essential locomotive. 
The total cost of the facility, of course, will depend on how many 
locomotive hours can be saved. 

If we have, say, five runs and can save five hours per loco- 
motive, this isa total of twenty-five hours a day. In other 
words, we are saving about one locomotive. The saving is not 
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only the first cost of the locomotive but the cost of at least $200 
a month that it requires to keep an extra unit in service. 


MAINTENANCE 


With through running engines, the local roundhouse foreman 
no longer has a general knowledge of their condition and, there- 
fore, he many times feels reluctant to mark an engine out for a 
definite time until after its arrival and complete inspection. It is 
necessary to develop some general supervision over the engines, 
which will provide adequate maintenance at regular intervals, 
emphasizing that this is not necessary every 150 miles, but that 
it is essential at certain periods if long, through runs are going 
to be practical. This requires a competent inspection organization, 
and well seasoned foremen, who, from long experience, will know 
the essential work that is required on a locomotive and who have 
made a study of the period at which this work should be per- 
formed. This should be handled through an organization that is 
in touch with the entire territory, so that this work can be done 
after the locomotive has performed a certain amount of service 
and that records of that performance will be returned to the 
maintaining enginehouse for their information and guidance. 

Reports indicate that to support active locomotives on the road 
it will require about nine per cent more locomotives which will 
be found in the enginehouses undergoing periodic repairs. Many 
times this percentage creeps up but capable supervision can keep 
it down as low as nine per cent. 


Summary 


What are we doing? Keeping the machine working about 20 
per cent of the time. 

What should we do? Keep the road machine working at least 
25 per cent of the time. This seems a first class way of showing 
that the railroads are capable of doing all of the work that the 
people of the United States require, and that they are capable of 
doing it promptly and effectively. 

It will save the expenditure of tremendous sums of money for 
the purchase of new equipment, if that were possible, and it will 
save, also, very substantial sums in maintenance. Finally, it 
would seem that all that is required to do efficiently the job which 
the railroad men believe can be done, is the expenditure of a little 
gray matter in clearly thinking through the details of the problem 
of the use of locomotives. 

The report was signed by A. A. Raymond (chairman), super- 
intendent, fuel. and locomotive performance, New York Central; 
H. W. Bates, assistant master mechanic, C. M. St. P. & P.; E. 
J. Cyr, master mechanic, C. B. & Q.; E. W. Erisman, general 
road foreman of engines, Wabash; S. L. Forney, road foreman 
of engines, M-K-T; O. R. Pendy, general roundhouse foreman, 
N. Y. C. & St. L.; W. E. Sample, assistant chief of motive power 
and equipment, B. & O.; and E. G. Sanders, fuel engineer, A. T. 
& S. F. ; 


Discussion 


J. M. Nicholson (A. T. & S. F.) said that a big part of recent 
business increases have been handled through the more intensive 
utilization of the motive power already in service. Their freight- 


locomotive performance in July, 1941, he said, was 27 miles per 


locomotive per day better than during July, 1940. With a little 
pressure, he said, a lot more can be done. 

W. R. Sugg (Mo. Pac.) called attention to the fact that the 
increase in the miles per locomotive per day has been accounted 
for by the increase in speed of freight trains; there has been no 
improvement in the number of active hours per freight locomo- 
tive day. 

L. E. Dix (T. & P.) told of some of the difficulties of railroad 


operation iff Louisiana where a large contingent of the U. S. 


Army has been on field manoeuvers. Where trains are captured 
and held, he said, not much can be done to increase locomotive- 
miles per day. 

A trainmaster on the New York Central emphasized the im- 
portance of giving the mechanical department full information 
on train movements in advance in order that locomotives can 
be run through. He said that he did not like to let a locomo- 
tive go to the enginehouse at all. 

H. W. Sefton (C. C. C. & St. L.) called attention to the mis- 
use of power represented in such operations as keeping the loco- 
motive out of the terminal for one or two hours longer than 


Railway Mechanical Engineer 
OCTOBER, 1941 


shou 


one 
H 
tive 
arriy 
plan 
moti 


Be 
pres: 
force 
steat 
catio 
ricat 
care 


O1 
trial 
deliv 
prop 
being 
of v: 
aver: 

Af 
locor 
locor 
a sp 
the 
numl 
outpt 
in li 
setti 

Ar 
speec 
incre 
fore 
put < 
the | 

yr 
First 
clean 
conn 
tions 
shaft 
to a 
liver: 

Ea 
glass 
possi 
to m 
feeds 

Un 
cienc 
that 
other 
of oi 
for a 
pumr 
So Ic 
oil, i 





w hm SO 


—_ /— 


er 
}1 


should be necessary in order to move a handful of cars from 
one yard to another. 

H. B. Springer (B. & A.) cited as evidence of waste locomo- 
tive time the calling of the locomotive and waiting until it has 
arrived at the train before charging the air brakes from a yard 
plant available for that purpose. Another way of wasting loco- 
motive time, he said, was requiring all trains to stop for set- 


outs and pick-ups over the division, instead of confining such 
service to a pick-up train. He also questioned the need of 
air-brake tests every 100 miles. 

Mr. Springer said that the real job of improving locomotive 
utilization is one on which all departments should get together 
in each territory and work out means for eliminating the local 
causes of delays. 


Foree Feed Lubrication 


Because of more dependable and accurate feeding of oil against 
pressure, and also because of easier control of the quantity used, 
force-feed or mechanical lubrication of valves, cylinders and 
steam auxiliaries has almost entirely replaced hydrostatic lubri- 
cation on modern locomotives. The setting of mechanical lub- 
ricators to deliver the proper amount of oil to each outlet requires 
care and study. 


Setting Mechanical Lubricator Feeds 
for Valves and Cylinders 


One method proven successful in practice is as follows: By 
trial and observation on the road, feeds are adjusted to each 
delivery point so as to provide the minimum oil necessary for 
proper lubrication. It must be realized that all other conditions 
being equal, increased average speed requires an increased amount 
of valve oil, likewise other conditions being equal, an increased 
average load requires an increased amount of valve oil. 

After feeds have been set to provide proper lubrication for one 
locomotive of each class, the lubricator is then removed from the 
locomotive, connected on a test rack, which is then operated at 
a speed corresponding to not higher than the average speed in 
the class of service in which the locomotive’ is used, for the 
number of revolutions equivalent to a twenty-mile run, and the 
output of oil from each feed measured in a glass cup graduated 
in liquid ounces. This information is then used as a guide in 
setting lubricators on other locomotives of the same class. 

An important feature of setting lubricators on test racks is the 
speed of lubricator drive. Most makes of mechanical lubricators 
increase in pumping efficiency with an increase in speed, there- 
fore if the test rack is operated and feeds set for a sufficient out- 
put of oil at this high speed, when the lubricator is applied to 
the locomotive, the output of oil may be insufficient at low speed. 

The practice of setting lubricators on test racks is as follows: 
First, having performed the necessary mechanical work and 
cleaned the lubricator, the mechanic operating the test rack 


connects the lubricator on the test rack, then refers to instruc- 
tions to determine the number of revolutions of lubricator drive 
shaft equivalent to a 20-mile run with the locomotive, then refers 


to a table to determine the number of ounces of oil to be de- 
livered from each feed. 

Each feed of the lubricator discharges into a large-mouth 
glass cup, graduated in liquid ounces. With experience, it is 
Possible to set the lubricator feeds so that it is rarely necessary 
to make more than two runs with the lubricator before getting 
feeds set properly. . 

Under this procedure, it is not necessary to consider the effi- 
ciency of each individual lubricator pump, except to be assured 
that each feed will deliver an excess over that required. In 
other words, a given lubricator pump may deliver four ounces 
of oil at given speed, temperature, and number of pump strokes 
lor a given setting of adjusting screw, and another less efficient 
pump may only deliver three ounces under the same conditions. 
So long as the less efficient pump will deliver more than enough 


- inefficiency is compensated for by increasing the stroke of 
the pump. 
If the pump efficiency falls below the necessary margin of ca- 


pacity for valves, it is changed to the cylinder position, then to 
air pump or stoker position, and finally to a non-pressure posi- 
tion in the machinery lubricator. 

Terminal checks of test rack should be set in accordance with 
Manuiacturer’s instructions. 

In order properly to control the use of oil in mechanical lubri- 
Cators, it is essential that these lubricators be equipped with sight 
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glasses and gages easily read from a position close to the lub- 
ricator. 

It is recommended that of the total quantity of valve oil fed 
to a valve and cylinder, from 60 per cent to 75 per cent be fed 
to the valve, and from 40 per cent to 25 per cent to the cylinder. 
All excess oil fed to the valve will pass into the cylinder, but 
excess oil fed to the cylinder will be carried out by the exhaust 
and wasted. 

A second method for determining the oil allowance for valve 
oil lubricators is also included in this report. As will be noted, 
this covers both mechanical and hydrostatic lubricators. 


Another Method 


In the following tables are data for use in setting the feeds 
of mechanical lubricators for valves and cylinders which were 





Data for Setting Lubricator Feeds 


Yarp Mine Run anv Suort TRANSFER SERVICE 


Drops per 
mile per 
100 sq. in. 
Rev. of Miles per valve 
Boiler drivers Cut off, per andcyl. 
Type locomotive pressure per mile percent hour surface 
Simple engine..... 165-210 350-400 Full 6 1.50 
Compound mallets.. 180-200 320-360 Full 6 2.50 
Compound mallets.. 205-225 320-360 Full 6 3.00 
Compound mallets... 230-265 320-360 Full 6 3.50 
Simple mallets: 
Back: eng. ...... 200-215 320-360 Full 6 2.50 
Front eng. ..... 200-215 320-360 Full 6 2.50 
Simple mafets: 

Back eng. ...... 225-270 320-360 Full 6 3.50 
Front eng. ..... 225-270 320-360 Full 6 3.50 
LocoMOTIVES IN THROUGH FREIGHT SERVICE 
ES oe 180-200 320 50 20 1.85 
Simp? soe oie c vie 210-225 320 50 20 2.50 
Simple (note) .... 230-270 320 50 20 3.00 

Simple mallets: 
Back eng. ...... 200-220 320 50 20 3.50 
Front eng. ..... 200-220 320 50 20 3.50 
Simple mallets: 
Back eng. ...... 225-270 320 50 20 4.50 
Front eng. ..... 225-270 320 50 20 4.50 


Compound mallets 

(lubricate through 

back eng.) ..... 180-200 320 50 20 3.00 
Compound mallets 

(lubricate through 

back eng.) ..... 205-225 320 50 20 3.50 
Compound mallets 

(lubricate through 


back eng.) ..... 230-265 320 50 20 4.00 
Compound mallets: 

Back eng. ...... 180-200 320 50 20 2.00 

Front eng. ..... 180-200 320 50 20 1.50 
Compound mallets: 

Back eng. ...... 205-225 320 50 20 2.50 

Front eng. ..... 205-225 320 50 20 1.50 
Compound mallets: 

Back eng. ...... 230-265 320 50 20 3.00 

Front eng. ..... 230-265 320 50 20 2.00 

Locomotives IN PassENGER SERVICE 

Simple ........... 160-180 275 50 30 1.85 
pO Pe EN 185-200 275 50 30 2.25 
RS pre re 210-240 275 50 30 2.75 
SOE Si ai icannes 240-270 275 50 30 3.50 





developed after study and experiment. In practice they are said 
to have reduced wear in cylinders, valves and accessories on 
locomotives under average normal conditions. 
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Oil Requirements of Accessories 


Time Basts, Drops PER MINUTE 
Yard Freight Passenger Local pass. 
service, service, service, service, 
6m.p.h., 20m.p.h., 30m.p.h., 25 m.p.h., 
drops drops drops drops 
Pe UMS aioe Ngoc es . 2to3 4to5 3 to 4 4to5 
Ra eens dea 6% reps 4's 1 5 to 6 4to5 5 to 6 
Feedwater pump .......... 1 5 to 6 5 to 6 5 to 6 
Intercepting valve ........ 1 every Ys Ae ee ee gees 
3 min. 5 min. 
Drittiag valve .......'s.... Local 1 every 1 every 
frt., 1 10 min. 5 min, 1 
SPER Rare Y% idling M“Widling % idling 
to 10 in to 10 in to 10 in 
service service service 


MECHANICAL LuBRICATOR, Drops PER MILE 


ee NING Sessa ss cco ane 204080 12 to 14 6to 8 8 to 10 
Stoker .... PORTO Ee 15 to 17 9 to 10 10 to 12 
Feedwater pump — i Re 8 to 10 15 to 18 10 to 12 10 to 12 
Each guide feed ........ . 6to 8 8 to 10 8 to 10 8to 9 
Each eng. or t’l’r truck.... sic 5to 6 5to 6 5to 6 
Each boiler bearing ..... ae ee ESR RO a ae 
Drifting walve ............ canes 1 1 2to 3 
1 


Intercepting valve ......... 3 








Forced Feed Lubrication of Machinery 


Dependable automatic or mechanical lubrication of locomotive 
machinery is one of the most important factors in long engine 
runs and intensive utilization of power. In past years this lack 
of dependable lubrication restricted the length of non-stop engine 
runs, and to a great extent limited locomotive mileage per day 
or month. 

The wider application of roller bearings has greatly increased 
the availability of power, but the availability of the conventional 
bearing locomotive is also greatly increased by automatic ma- 
chinery lubrication. 

On some roads, feeds from the valve-oil lubricator are piped 
to the most important machinery bearings, such as guides, but on 
many roads, one or more mechanical lubricators are used for 
machinery lubrication only. Where separate mechanical lubri- 
cators are used for oiling the machinery, a grade of oil most 
suitable and economical for the purpose can be used. 

Oil dividers or splitters have been perfected to the point that 
various combinations of feeds may be used. By using combina- 
tions of dividers, it is possible to lubricate all parts of the ma- 
chinery desired, using a mechanical lubricator with a compara- 
tively small number of feeds, dividing each feed to as many out- 
lets as may be required. 


With proper application of force feed lubrication to such points 
on the conventional-bearing locomotive as guides, link blocks, 
engine-truck, driver and trailer hubs, shoes and wedges, and on 
the roller-bearing locomotive to guides, link blocks, engine-truck, 
driver, trailer pedestals and flange faces of roller bearing driver 
housings, together with soft pressure grease lubrication of valve- 
gear bearings, it is possible to run long distances with little or 
no difficulty, by filling the lubricators as required at points most 
convenient. Other bearings such as furnace bearers, radius-bar 
lifter bearings, and such other points as may be desired can also 
be mechanically lubricated. 

The piping arrangement should be such as to permit of pass- 
ing a steam pipe from a point at the lubricator along with the 
oil piping as far as may be necessary to prevent the oil from 
becoming too cold in winter. One economical way to do this is 
to use a heater pipe into the heating cavity of the lubricator, and 
from the lubricator along and wrapped with the oil piping. 

The report was signed by W. R. Sugg (Chairman), superin- 
tendent conservation of fuel and lubrication, Missouri Pacific; J. 
R. Brooks, supervisor lubrication and supplies, C. & O.; P. C. 
Withrow, assistant to chief mechanical officer, D. & R. G. W.; 
D. C. Davis, supervisor lubrication, A. T. & S. F.; L. ‘M. Griffith, 
lubrication engineer, Southern Pacific, and J. W. Hergenhan, 
assistant engineer, test department, N. Y. C. 


Discussion 


H. W. Sefton (C. C. C. & St. L.) expressed the opinion that 
with properly lubricated shoes and wedges it should be possible 
to save from 25 to 50 per cent of rod-maintenance work. When 
not effectively lubricated, he said, wedges are left loose to pre- 
vent sticking, thus throwing additional loads on the rod bearings. 

Mr. Wink (A. C. L.), referring to the modern lubricator test 
rack which that road has installed at the Waycross shops, said 
that it had been found that, where two feeds come out from a 
single pump connection on a mechanical lubricator, more oil is 
delivered from the top connection than from the bottom connec- 
tion. The effect of the difference, he said, becomes large when 
the feed is cut down. 

The Atlantic Coast Line, he said, had gone into the lubrica- 
tion of valve-gear bearings. He cited the case of a locomotive 
which makes 10,000 miles per month for four months on a regular 
assignment and then is moved around until the same season next 
year. He said, except for the renewal of one bushing, no valve- 
gear bearings have given any trouble on this locomotive for two 
years. 


Utilizing Coal of Various Sizes 


In giving consideration to the best utilization of the various 
sizes of coal we must first consider at least two major sources 
of supply. When the chief source of supply is from company- 
owned mines, the problem of proper distribution is entirely dif- 
ferent than when the coal is purchased on the open market. Let 
us then first consider the best disposition of coal when the mines 
are company-owned and from which there can be no sale of any 
undesirable sizes. 


Distribution Problems with Company- 
Owned Mines 


Run-of-mine coal is, of course, the most easily prepared and 
the cheapest to handle, but is not the best preparation for the 
various types of locomotives or the various classes of service. In 
order to get the best possible use from the fuel, some segregation 
is very desirable. 

For the various hand-fired locomotives which are becoming 
scarcer year by year, a 134-in. by 3-in. or possibly a 2-in. by 4-in. 
egg is the most economical size both for firing economy and for 
the elimination of objectionable smoke. It is worth considerable 
effort to bring about segregation to reach this objective, allowing 
the smaller sizes to go to stoker locomotives and locomotives of 
larger grate area and fire-box capacity. 

During the cold weather the demand for power-house screen- 
ings reduces the amount of the smaller sizes that must be -con- 
sumed in locomotives, but this situation is reversed during the 
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warm weather. At this time every effort should be made to 
confine the use of screenings to territories where the best possible 
utilization may be obtained. 


Coal From Commercial Mines 


Where the supply is obtained from the various mines inde- 
pendently operated as commercial properties, the problem of size 
utilization becomes somewhat more difficult to regulate because 
the railroad is expected to serve as a sort of a buffer between the 
consuming public and the coal producers, making a constantly 
changing picture. During the warm weather the power- and 
heating-plant consumption is at its lowest ebb, and during this 
time many mines ask for relief because of a surplus of screenings. 
‘If the pleas of the operators are to be met, there is only one 
thing to do: remix the screenings with the various sizes of egg 
and lump coal in order to produce a better mixture and a better 
locomotive fuel than if screenings were used entirely as such. 

During certain times of the year, lump coal becomes a drug on 
the market and again the railroad company is asked to relieve 
the situation. In order to protect our -stoker equipment, as well 
as give a better preparation for stoker locomotives, it then be- 
comes expedient to order this coal billed to one of the coal tipples 
equipped with a mechanical crusher or grizzly bars of proper 
spacing so the coal can be reduced to ‘an approximately zero by 
4-in. size. This causes some extra switching, but the railroad 
obtains a better fuel by such maneuvering. Sometimes the slump 
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in the domestic market for lump coal occurs at such a time that 
some of this coal can well be utilized for station use where lump 
coal is generally regarded as superior to egg or the smaller sizes 
for use in the various stoves and furnaces. 

When the storage of coal is attempted, the larger sizes are 
more desirable, as this coal not only stores more safely from a 
viewpoint of combustion hazards, but also makes a better loco- 
motive fuel after having been in storage for a considerable length 
of time than would the smaller sizes. It is the accepted practice 
on many railroads to store nothing smaller than 1%-in. by 4-in., 
the preference being 4-in. by 6-in., 6-in. by 8 in. or 8-in. lump. 


Segregating Coal Sizes at Various Tipples 


On railroads that operate under both of the above mentioned 
plans, we find that the results obtained by utilizing the various 
sizes at the various coal tipples are very satisfactory. At the 
company-owned mines it has been found expedient to install a 
crusher that reduces the top size to 8-in. This creates some addi- 
tional fines, but the disadvantage is more than offset by the re- 
duced cost of handling at the various coal tipples and the elimina- 
tion of switching, especially for clam-shell operation where run- 
of-mine coal cannot possibly be used satisfactorily. 

From an economical standpoint, fuel used by railroads is nor- 
mally obtained from coal fields at or near the immediate vicinity 
through which the particular railroad operates. For this reason 
practically every variety of coal available is used for locomotive 
fuel. With the more modern railroad coal-handling facilities, 
where the various kinds and sizes of coal required on the different 
types of locomotives can be segregated, more economical results 
can be obtained in the consumption of fuel. 

Another factor of no small importance is to make provision to 
prevent the segregation of various sizes of coal after it is deliv- 
ered to the bin from which the locomotive tender is loaded. With- 
out this provision, one locomotive tender is supplied with egg or 
nut coal and the next tender is supplied with an exceptionally 
large percentage of screenings coal. Obviously under these cir- 
cumstances the most desirable coal cannot be delivered to the 
locomotive in each instance. 


Best Coal Sizes for Stoker Locomotives 


From actual tests conducted in through freight and passenger 
service, on stoker-fired locomotives, the best results are obtained 
with coal as placed in the locomotive tender ranging from 1-in. 
by 234-in. in size. On the hand-fired locomotives better results 
are obtained when using nut or small egg coal ranging from 2-in. 
by 4-in. in size. 

It has been determined under test that coal larger than 3-in. 
top size does not distribute properly in fire boxes with grate 
areas of 80 or more sq. ft. If the fireman adjusts steam jets to 
distribute the larger size coal over the entire grate surface, the 
smaller sizes will be carried up against the throat sheet. If steam 
jets are adjusted to permit smaller sizes from carying over 
against the throat sheet, the larger sizes will fall short around 
the distributor or fire pot, resulting in an uneven fuel bed and 
poor combustion results. 

Owing to many railroads using all of the various sized coal on 
both stoker- and hand-fired locomotives it is felt that the stoker 
designers have a special duty to perform before delivering new 
stokers to the railroads. That is to have their engineers make a 
survey of the coal which is to be handled by the stokers. The 
conveyor screw mechanism should be of such design that the 
diameter and the pitch of the conveyor screw will handle the 
normal run-of-mine coal up to 8-in. lump from shopping to shop- 
Ping without difficulty. 

The tendency on the part of some stoker designers is to furnish 
a general type of screw conveyor mechanism to handle all grades 
of coal whether prepared or run-of-mine. This procedure is sat- 
isfactory on railroads that prepare the coal or whose coal does not 
exceed 4-in. top size, but when a railroad contracts for coal up 
to 8-in. lump or prepares its coal not to exceed 8-in. in size, the 
stoker designers should take this into consideration and build 
stoke to suit that size of coal. ; 

With the ever-increasing size of locomotives now being built 
for use on the American railroads, the majority being equipped 
with stokers for coal burning, the question of coal utilization of 
the various sizes is demanding consideration. Where the smaller 
sizes of coal are available at a price lower than run-of-mine or 
modified run-of-mine, it would be profitable to make tests of the 
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various sizes compiling your records on a cost basis as well as a 
consumption basis. 


Test Results Favorable to High 
Proportion of Screenings 


A railroad whose entire operation is in mountainous territory 
has been using the small sizes of coal since 1926 and has each 
year increased the percentage of small sizes used until in the year 
1940, 60 per cent of the total coal used on locomotives was 154-in. 
by zero, 1%4-in. by zero, 1%4-in. by zero, and 1-in. by zero coal. 
Had the same size coal been used in 1939 as in 1933 at the in- 
creased price paid for the coal in 1939, the cost would have in- 
creased approximately $16,145. 

Better train load, good locomotives correctly drafted, with good 
grates fitted with precision and properly handled and fired, and a 
larger per cent of stokers in use were the factors largely respon- 
sible for the successful firing of the smaller sizes of coal. 

This committee recommends the use of coal not to exceed 2%- 
in. in size for stoker-fired locomotives and ranging in size between 
234-in. and zero. For hand-fired locomotives the size of coal 
should not exceed 4 in. This recommendation is based on good 
clean coal which means that the best of cleaning preparations are 
required at the mines. 

It is equally important that the proper fuel sizing and clean- 
ing be considered for stationary power plant furnaces for economi- 
cal operating purposes. The proper sized coal for stationary power 


plant furnaces is dependent upon the type of firing appurtenance 


that is installed in the plant. 

The report was signed by S. A. Dickson, chairman, fuel super- 
visor, Alton; M. B. Adamson, fuel inspector, C. R. I. & P.; P. E. 
Buettell, fuel supervisor, C. M. St. P. & P.; W. T. Capps, stoker 
supervisor, B. & O.; J. D. Clark, fuel supervisor, C. & O.; H. 
B. Grimshaw, fuel supervisor, S. A. L.; S. M. Roth, road fore- 
man of engines, Western Maryland; and W. J. Tapp, superin- 
tendent of fuel conservation, D. & R. G. W. 


Discussion 


In presenting the report Mr. Dixon called attention to a sup- 
plement, the data for which were received too late to be included 
with the advance copies of the report. This supplement was the 
report of the tests run at the request of the New York Central 
and participated in by the Pittsburgh Coal Company and Stand- 
ard Stoker Company. The object was to determine the extent 
to which coal is broken down in going through the stoker. Tests 
were made at delivery rates of 7,000 and 13,000 Ib. per hr. each 
with several sizes of coal. 

W. R. Sugg (Mo. Pac.) was in agreement with the report on 
the value of using small sizes of coal not exceeding 2 in. or 3 in., 
but called attention to the operator’s problem of disposing of the 
large size coal. He took issue with the committee that 2-in. by 
4-in. egg coal is the most economical size on hand-fired locomo- 
tives. It is all right, he said, so far as operation on the road is 
concerned, but in terminals the fire can not be properly banked 
and it is more difficult to keep the locomotive from smoking. 

W. J. Tapp (D. & R. G. W.) reiterated the statement in the 
report based on the experience of the D. & R. G. W. that the 
smaller sizes of coal are the most economical. He said that, 
with the increase in the amount of 154-in. by 0 coal used on that 
railroad, there had been no steam failures and both the cost and 
the consumption had been steadily reduced. 

Frank P. Roesch (Standard Stoker Co.) said that the stoker 
has to deliver the maximum amount of coal required and must 
handle any size delivered to the tender. The stoker screws, he 
said, are adjusted to handle sizes up to 8 in. If made to handle 
larger sizes, he said, then the delivery rate would be too great 
at the minimum engine speed. One of the difficulties which had 
formerly been encountered in the operation of the stoker crew 
was the boiling out of lumps at the front of the trough in the 
tender. This, he said, had been corrected. Mr. Roesch said that 
he was not an advocate of large coal sizes. Stack loss, he said, 
is caused by vertical air openings in the grates. 

J. D. Clark (C. & O.) believes that the sizing of coal for 
the stoker is important and that it should be done before the 
coal is placed on the tender. He considers it important to have 
coal of a sufficiently uniform size so that it will not be broken 
down by crushing in the stoker. The C. & O., he said, has been 
using 234-in. nut. 

G. M. Boh (Erie) inquired of the chairman how teal with 
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a considerable percentage of fines can be delivered to the loco- 
motive without segregation as the coal drops from the bin into 
the tender. 

Mr. Dixon, in replying to Mr. Sugg’s question, suggested that 
tests should be made to determine precisely what size is needed 
for use under terminal conditions. He pointed out that two 
coals of the same analysis may be quite different in their per- 
formance, one being smoky and the other relatively free from 
smoke. This, he said, is a case of the difference in the volatile 
constituents. One reason, he said, for using larger sizes and not 





adhering to the small sizes is the high percentage of impurities 
in the fine coal. To avoid segregation of coal when delivered 
to the tender, Mr. Dixon said that he had obtained the best 
results by dropping the coal straight down into the bins. When 
this is done the lump coal rolls to the sides and, then, when the 
coal is dropped into the tender, the lumps roll back in again 
and mix in proper proportions with the fines in the center of 
the bin. He emphasized the importance of getting rid of large 
air openings in the grate and of employing something along the 
line of the Tuyere type grate. 


Fuel Economy from the Viewpoint of the Water Engineer 
By R. C. Bardwell 


Superintendent Water Supply, The Chesapeake & Ohio 


At least four problems must be solved in the satisfactory 
handling of water for locomotive boilers; namely, (1) the pre- 
vention of scale, (2) corrosion, (3) foaming, and (4) embrit- 
tlement. Experience has shown that the best results can be 
obtained by giving individual consideration to the practical 
requirements of the individual supplies-rather than to rely on 
promiscuous dosing of the boilers at the terminals. This has 
broadened the work of the water engineer to the extent of 
developing accurate treating plant or proportioning equipment 


as well as the handling of the application of specific reagents to- 


prevent certain boiler troubles and checking the actual condi- 
tion of the water in the boilers at terminals to improve operation. 

The advancement in the chemical treatment of boiler feed- 
water for locomotives has been such that the expense and trouble 
formerly caused by scale and corrosion can be practically elimi- 
nated or very materially reduced at nominal cost by the applica- 
tion of the methods which have been repeatedly demonstrated as 
being suitable for the various conditions. Fortunately, the most 
practical treatment for preventing the formation of hard and 
destructive scale deposits, has also been found to be the most 
effective means. for reducing corrosion and pitting. As early as 
1912, W. A. Pownall outlined before the Western Railway Club 
that hard scale can be eliminated by adding soda ash, caustic 
soda, or equivalent chemicals in sufficient amount to maintain 
an excess alkalinity over the hardness in the actual boiler water 
of at least 15 per cent of the total dissolved solids. These 
conditions can be checked by simple, reliable standardized tests. 


The Value of Excess Alkalinity 


Because of lack of space and limited clearances on a locomo- 
tive, it is not possible to install deaerating feedwater heaters to 


remove oxygen which is the principal cause of corrosion and ~ 


pitting. Check by the American Railway Engineering Associa- 
tion Water Committee reported in 1925, indicated that main- 
tenance of an excess alkalinity of 15 per cent would normally 
restrict the activity of the oxygen and materially reduce pitting 
and corrosion. With some waters, a higher excess alkalinity 
is required, even. up to 30 per cent of the dissolved solids as 
reported to the Master Boilermakers Association by Seniff in 
1939 for correcting conditions on the Alton. I have personally 
found it good practice to maintain the excess alkalinity between 
a minimum of 20 and a maximum of 30 per cent which has mate- 
rially improved boiler conditions on the Chesapeake & Ohio, the 
Nickel Plate, and the Pere Marquette. 

The treatment of the water may be handled by any one of 
several different methods, each of which has its advantages and 
disadvantages. Properly operated lime and soda-ash plants will 
deliver a clear, soft water with the mud, sediment and organic 
matter also removed before delivery for use. Soda ash or the 
wayside method where chemicals are added direct to the storage 
tanks in amounts sufficient to neutralize the hard scale with no 
sedimentation, has shown good results at low first cost where 
competent and careful supervision is provided. Zeolite plants 
with a clear supply will deliver zero hardness water but trouble 
has been reported from pitting and corrosion. “Interior” treat- 
ment using soda ash or proprietary compounds for direct applica- 
tion to boilers at terminals have improved conditions when fol- 
lowed up under a well supervised plan for checking the treat- 
ment in conjunction with a suitable blowoff schedule which will 
prevent excess accumulation of solids precipitated in the boilers, 
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but this practice appears to be losing favor because of more 
consistent results obtained where the individual waters are given 
attention at the wayside stations in accordance with their par- 
ticular requirements. 


Blowdowns 


One of the biggest steps in the improvement of locomotive 
boiler conditions and fuel economy, took place with the realiza- 
tion and effect of proper blowdowns. The advantages were fully 
outlined in a report to your 1927 meeting by a committee of which 
W. A. Pownall was chairman, but the acceptance of the idea 
seemed to be unusually slow by most railroads. This is rather 
surprising on account of the similarity of conditions when using 
coal for firing. The lack of understanding was probably due to 
the fact that the fire-bed can be seen and visibly examined while 
until the comparatively recent development of practical rapid 
means for checking the dissolved solids in a boiler water sample 
at the roundhouse, it was not possible for the terminal forces to 
know the actual boiler water conditions and whether it was 
proper to expect continued good operation. 

All coal contains more or less impurities. When the pure coal 
goes off as heat and gases, the impurities are left behind as ashes 
and clinkers. The occasional shaking of grates to remove the 
ashes and impurities is taken as matter of course. 

However, conditions on the other side of the fire sheets are 
fully as important. All waters contain impurities of various 
kinds in the form of scaling matter, alkali salts, or sludge. 
When the pure water goes out as steam, these impurities remain 
and concentrate in the boiler. When this concentration of im- 
purities reaches a critical point, the water becomes sticky or 
“light” and the steam bubbles do not break readily and release 
the steam but build up on the surface of the water to such an 
extent that the bubble films and entrained water are carried to 
the cylinders with the steam and the engine is reported as 
foaming. It would seem logical that the proper thing to do is 
to “shake the grates” on the water side of the fire sheets by 
opening the blow-off cock sufficiently often to remove enough of 
the impurities and dirty water and replace it with fresh water 
to prevent this critical concentration from being reached or 
exceeded. 

When proper supervision. is being given to water treatment 
and the satisfactory operation of the water in the boiler, these 
critical concentration points are determined for the different 
classes of power over their respective districts. With this in- 
formation available and knowledge of the water quality and the 
amount consumed, it is possible to outline blowdown procedures 
which will replace sufficient dirty water with a fresh supply and 
prevent the critical concentration from being exceeded. Where 
this is followed, foaming is eliminated. This practice will permit 
the continuous operation of the boiler for the full 30-day allow- 
able periods between washouts and the boiler is kept reasonably 
clean throughout its service. 

To operate with the extended washout period, competent super- 
vision and check is as necessary as for any other type of work. 
It is necessary to know that the blowoff system is in good con- 
dition and will work. Then it is necessary to know that the 
water in the boiler is being maintained in good condition. 
good practice is to have water samples taken from each boiler 
entering and leaving the terminal and tested to determine the 
concentration upon arrival. This will disclose the attention give? 
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to blowing by the previous road crew, and will permit lowering 
the concentration sufficiently before leaving to insure a successful 
ensuing trip. There are now devices on the market at reasonable 
price and sufficiently accurate which can be used by the regular 
roundhouse force with a little instruction and occasional check, 
to make these determinations and give the terminal authorities 
the same information regarding conditions on the water side of 
the fire sheets as they have been accustomed to expect of the 
conditions on the fire side. 

With the modern. mufflers now available, blowing can be 
handled satisfactorily at most any location. Devices are on the 
market which provide for automatic operation of both continuous 
and intermittent blowdown but most railroads still rely on the 
intermittent use of the large blowoff cock at designated points or 
at times which are left to the discretion of the engine crews. 
One large company has a device which is in the nature of a foam 
collecting trough which is connected to a blowoff cock that 
opens automatically whenever the trough becomes filled with 
water. It is possible that further developments will be made 
along the line of improving the conditions for handling contin- 
uous blows, as results to date, indicate that this is a worth while 
factor in promoting economical operation of steam locomotives. 


Caustic Embrittlement 


The other problem in conditioning water for locomotive use 
is one which has come up within the past 30 years and is con- 
nected with the formation of cracks radiating out from rivet 
holes in highly stressed areas where slight leaks have permitted 
the high concentration of boiler water solids against the stressed 
metal. This trouble is only partially due to water conditions but 
research at the Bureau of Mines which has been financed partly 
by contributions from the Association of American Railroads, 
indicates that the trouble can be relieved, to some extent at least, 
by special treatment of the water supplies which may enter into 
the trouble at particular locations. Small devices have been des- 
ignated by the Bureau of Mines laboratory which can be readily 
applied to a locomotive fire box and will show inside of 30 days 
if the water is of an embrittling nature. 

It has been repeatedly demonstrated that proper water treat- 
ment will result in a considerable improvement in boiler condi- 
tions which are directly connected with fuel economy. The term, 
“proper water treatment” means the continuous check of water 
quality both before and during boiler operation in order to 
insure that desired conditions are being maintained regularly. 
Good results by the haphazard, occasional application of chem- 
icals, regardless of type, can only be an accident. If railroads 
are not in a position to handle their gwn water treatment with 
a company water chemist, it is possible to contract this work 
with one of several commercial companies who are organized 
and equipped to handle the laboratory tests and the field inspec- 
tion with the necessary competent check supervision. It is neces- 
sary that this competent check supervision be provided, either 
by company force or by contract, if consistent, good results are 


to be obtained. It is further necessary that full cooperation 
between the water chemists and the road and shop forces be 
carried on at all times. 
Discussion 
Jackson (Mo. Pac.) spoke of the tremendous improve- 
ment in boiler conditions during the past 25 years and pointed 
out the possibilities for further economies in the future. He 
cited the effectiveness of the foam control system in use in the 
boilers of some of the locomotives on the Missouri Pacific. That 
roac, he said, had been following the practice of blowing down 
on the road since 1933, with a great improvement in boiler con- 
ditic although there is some question as to its effect on fuel 
economy. He said that experimental work was under way on 
the issouri Pacific to effect a chemical solution of the foaming 
probiem. This, he said, would, if successful, pay large dividends 
im Tue! economy. The blow-down in some cases takes as much 
aS <) per cent of the water fed to the boiler. 
In closing, Mr. Bardwell said that at present there is no 
fconomical means to efféct the results sought by Mr. Jackson. 


Rese rch is continuing, he said. 
Referring to the waste of fuel in blowing-down, he said that 


= is not the same as blowing the same weight of water out 
chap the pops, since the water which passes through the 
OW 


‘f cock has not yet been evaporated and so has not taken 
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up the latent heat of evaporation. Three pounds of water can 
be blown through the blow-off cocks, he said, with no more 
heat lost than in one pound of steam blown through the pops. 


Car Officers’ 
Annual Meeting 
(Continued from Page 409) 


The pioneering and presentation of streamliner equipment with 
its numerous luxuries, modern accommodations and fast operat- 
ing schedules has met with public favor and consequently we as 
mechanical supervisors had an obligation to meet in maintaining 
this equipment in the most exacting manner with respect to safe 
and on time operation, appearance, repairs and cleanliness. We 
believe you will agree that critical observations of our equipment 
will definitely indicate that this procedure of specializing in main- 
tenance work is reflected in the present condition of streamliner 
trains operating throughout the country today. 

The report was presented by Chairman C. P. Nelson, general 
foreman, C. & N. W. 


Discussion 


C. T. Ripley, chief engineer, Technical board, Wrought Steel 
Wheel Industry, said that many wheels are removed unnecessar- 
ily from the trucks of high-speed trains because of complaints 
of hard riding which should not be charged to the wheels. He 
indicated that slightly worn wheels are often removed for this 
cause when, in all probability the rough riding was due to some 
mechanical truck condition or to some out-of-round wheel. 

Mr. Swanson said that railroads generally are-now changing 
more wheels than ever before and it is quite a problem for 
coach yard foremen to know what to do, especially when com- 
plaints of rough riding come from people not experienced enough 
to differentiate between either minor or severe cases of rough 
riding and, of course, totally unable to help determine the 
cause. One member said that passengers frequently complain 
about one car in a train and say nothing about another which 


is a far “worse rider.” 


Mr. Swanson also called attention to the increased severity 
of wheel service on modern high-speed trains and said that on 
the Milwaukee, some trains have as many as 250 brake applica- 
tions for curves, turnout. and station stops in a distance of 200 
miles. He said that the car wheel grinding machine recently 
installed at Western Avenue (Chicago), has permitted reducing 
wheel changes on high-speed passenger trains 75 per cent. 

(The report was accepted.) 





Photo by W. Curtis Montz 
On the Lehigh Valley at Falls, Pa. 

















L. M. O. A. Considers Personnel 


and Repair Problems 


Tur problems involved in the selection and training of 
apprentices and several phases of locomotive mainte- 
nance work occupied the 113 members of the Locomo- 
tive Maintenance Officers’ Association during the two- 
day meeting of the 1941 convention at the Hotel Sher- 
man, Chicago, September 23 and 24. Following a joint 
session of the Co-ordinated Associations, which was ad- 
dressed by V. R. Hawthorne, executive vice-chairman, 
A. A. R. Mechanical Division the first technical session 
-was called to order by President J. C. Miller, general 
foreman, New York, Chicago & St. Louis. 

In his opening address Mr. Miller summarized briefly 


the events leading up to this years meeting and said 
further, in part: 
“There is a real need in organizations such as ours 


for painstaking study and investigation which can _ best 
be accomplished by committees made up of men from 
various sections of the country who work under a wide 
variety of conditions. The gathering and assembling of 
material in a report is in itself a challenge to the thinking 
and better performance of those who take part in the 
project, and when the report is finally discussed by the 
association and disseminated it is a practical and substan- 
tial contribution to the entire membership. 

“It is not an easy task to perform successful com- 
mittee work. Techniques must be developed, unless men 
are available who have had considerable experience in 
working on committees for other organizations. Un- 
fortunately, the “lean thirties’ deprived most of our 
members of such experiences. We have a lot to learn 
in this respect. We may have deliberately to seek for 
men as new members who can be helpful in this way. 
If we are alert and open-minded and seriously study 
how to make our committee work more effective we 
can overcome the handicap; other related associations 
have done so and we will do well to study their methods 
of handling committee work. 

“The reports presented at this meeting are the Asso- 
ciation’s first contribution in the form of committee 
work. It is not necessary for me to point out that these 
reports are not a 100 per cent job—they. couldn’t be, 
for even Association committees with years of experi- 
ence do not do a perfect job. These reports are, how- 
ever, the foundation of something that can be built into 
an invaluable structure in the years to come. They 


Two-day meeting at Chicago 

attracted 113 members who 

devoted entire time to the pres- 

entation and discussion of 

technical committee reports— 
New officers elected 


represent the medium through which data on the va- 
riety of practices involved in repairing locomotives can 
be co-ordinated and presented to the industry in a man- 
ner that the industry can use it to advantage. There is 
no better way in which the ideas of practical men can 
be brought together and made available to all. 

“Regardless of what the future may bring the railroad 
industry is going to be faced with many problems that 
are not going to be easy to solve and: it is my earnest 
hope that this Association may continue to show its 
fitness to be accorded a place among those who will be 
charged with the responsibility of offering the solution.” 

The committee reports presented were on the follow- 
ing subjects: Methods for aligning frames, wheels and 
boxes; apprenticeship; inspection and maintenance of 
mechanical lubricators; description and operation of 
HSC air-brake equipment, and a survey of the use of 
high-speed and carbide tool steels in locomotive machin- 
ing operations. 

In the first-mentioned report the committee presented 
the details of a suggested method for assuring the positive 
alignment of the running-gear members of a steam loco- 
motive while undergoing repairs in. the back shop and a 
method by which locomotives can be checked to deter- 
mine whether or not wheels, bearings and frame are in 
line as they should be. This report, with drawings, will 
appear in a subsequent issue. The air brake report pre- 
sented by J. P. Stewart, (chairman) general air brake 
supervisor, Missouri Pacific was designed to acquaint 
the men who will be called on to maintain HSC brake 
equipment with the equipment itself and the manner in 
which it functions. 


Report on Apprenticeship 


In the decade preceding our entry into the first World War, 
apprenticeship methods on a few railroad systems were so far 
advanced that they attracted the attention of leaders in industry. 
Men like George M. Basford, who at the turn of the century 
and for several years thereafter was editor of the publication 
now known as the Railway Mechanical Engineer, and who was 
a veritable crusader in the interests of better training; Charles 
W. Cross and W. P. Russell of the New York Central; and 
Frank. W. Thomas of the Santa Fe, were in great demand at 
meetings of experts in the field of industrial training. The 
Canadian railways also maintained the same high standard of 
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thoroughness in apprentice training as had been characteristic of 
the British railways. 

The proceedings of the American Railway Master Mechanics’ 
Association and the pages of the Railway Mechanical Engincer 
and its predecessor, the American Engineer and Railroad Journal, 
clearly reflect the splendid progress that was being made in im- 
proving training practices in the early part of the century. Ap- 
prentice training methods on the railroads of North America, 
in general, were well advanced until economic conditions in the 
30’s knocked them into a cocked hat, except in a few places, 
and even there they were slowed down almost to a standstill. 
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As the position of the railways began to improve in recent 
years, steps were taken to build up the apprentice quotas and 
to start restoring the training methods and practices to their 
former degree of efficiency and effectiveness. 

Even though the railroads have been unable to return to the 
elaborate methods and programs followed by some of them in 
the 20’s, the more essential elements have been retained in most 
shops, because many of the supervisors of today were trained 
under those systems in the two decades extending from 1910 to 
the 30’s. Realizing what modern apprenticeship methods meant 
to them, they are today doing their share in passing on these 
benefits to the present generation of apprentices. Moreover, it 
may be remarked in passing that with the trail well blazed, 
adequate training methods may be promoted today on a less 
expensive basis than in the days when the art was in the early 
stages of development. 

Increased business, due to the second World War and our 
own national defense program, brought us face to face quite 
some time ago with the necessity for taking prompt and aggres- 
sive measures to recruit and train young men to fill the depleted 
ranks of skilled workers. Moreover, improvements in the design 
and construction of railway equipment, the greater stress under 
which it is operated, and the necessity for higher standards of 
maintenance and the working to closer tolerances demand still 
higher standards of craftsmanship. 


The Purpose of This Report 


It is not the purpose of this report to attempt to cover appren- 
tice training methods in any great detail. A. H. Williams, gen- 
eral supervisor of apprentice training of the Canadian National 
Railways, did a splendid job in this respect in a paper which he 
presented before our association two years ago. Our committee 
has confined its studies largely to what it considers to be the 
more vital aspects of the problem that seem to demand special 
consideration at this time. 

Nor, on the other hand, has the committee considered any 
emergency measures to supply semi-trained workers or “spe- 
cialists” for “the duration.” If that does become necessary on 
the railroads it may be best to co-operate with other local 
organizations that have pioneered in this respect and have been 
carrying on intensive training measures in various parts of the 
country, in some instances for many months. 

The railroad equipment maintenance forces are already begin- 
ning to suffer from the inroads on their skilled forces by other 
industries, and also because of the effect of the selective service 
draft. Mechanics trained in the locomotive repair shop in the 
past three decades have been in demand by industry in times of 
economic prosperity or under war conditions, because. the all- 
around training received in the railroad shops has developed 
much better mechanics than those trained in the more highly 
specialized manufacturing plants. In the case of the selective 
service draft, judging by the experience of some few railroads, 
the draft board when called upon to do so have not hesitated to 
put skilled railroad workers in the deferred classifications. 


What Are We Striving For? 


In a broad way, what is the aim or objective of the railroad 
mechanical department in its apprentice training program? It 
can best be expressed in a few words and in a simple and terse 
way. It is to insure an ample supply, but not a surplus, of 
capable, well-trained mechanics in each of the several crafts em- 
ployed in the locomotive shops. From this group, over the 
years, a certain percentage of men having leadership capabilities 
will be advanced to supervisory positions, at which time they 
will require additional special training; this, while important, is 
incidental to the apprentice training program. 


Essential Factors of Apprentice Training 


What factors must be given consideration to insure the proper 
training of well rounded-out mechanics? 

(a) Obviously the basis of such training is thorough experi- 
ence and training in the shop, on the various jobs and types of 
work involved in the particular trade. 

(b) The apprentice must receive some related training in 
mathematics and blue print reading. He should also be given 
information as to the parts which go to make up a locomotive 
and how they function, as well as other technical data related 
to his craft. 
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(c) In order to develop the young men to their greatest capa- 
bilities, certain outside or extra curricula activities should be 
encouraged. 


How Many Apprentices? 


Labor union agreements with the railroads indicate a con- 
siderable variety in the allowable percentage of apprentices to 
mechanics. There can be no question but that it is to the advan- 
tage of both the labor unions and the railroad managements to 
insure a sufficient number of graduate apprentices, so that there 
may be no shortage in skilled labor. 

The exact percentage allowable has been the cause of much 
discussion and there have been strong differences of opinion 
because of the difficulty in establishing any formula which would 
take all of the various factors into consideration to insure a 
steady supply of new skilled workers to meet changing con- 
ditions or to take the place of those who drop out of the service 
for one reason or another. Naturally the most troublesome 
problem has been to allow for business cycles. That, however, 
is not peculiar to the railroads. 

It is unfortunate that at the very time when more apprentices 
should be added at the depth of a business depression to take 
care of the business revival following, it has not seemed feasible 
or advisable to make such additions. On the other hand, at the 
peak of prosperity the tendency has been to increase the number 
of apprentices, which sometimes results in having the largest 
numbers of lads completing their time when employment con- 
ditions may be at their very worst. It is doubtful if any way 
can be found to remedy this situation, except to make greater 
and greater efforts to stabilize employment and to dampen the 
swings in the business cycle. That is beyond the power of the 
railroads to control, but American leaders (not politicians) are 
seeking to find ways of solving this baffling problem, and un- 
doubtedly will make progress in the days to come. 

It is worthy of note, however, that some railroads in recent 
years have made great progress in stabilizing employment among 
their equipment maintenance forces. 

Your committee has been greatly impressed with the policy 
that has been followed for several years by the Canadian National 
Railways with a view to more or less accurately and scientifically 
determining the number of apprentices that should be added in 
each trade throughout each particular year. In other words, 
the attempt has been made to train only. that number of appren- 
tices that can be retained in the service of the railroad at the 
completion of their apprenticeship and to provide for the normal 
separations from service each year. To do this, accurate records 
have been compiled and careful surveys are made periodically. 

Workers on that system are retired at a specified age and it 
is, of course, not a difficult task to determine how many of the 
men at present employed will reach the retirement age in any 
given year. Statistics are also kept up-to-date as to the rate 
at which craftsmen are separated from the payrolls because of 
deaths, resignations, dismissals, promotions to supervisory posi- 
tions which remove them from the craftsmen’s payroll, etc. 
Except for unusual contingencies or business cycles, it is pos- 
sible in this way to make a fairly close approximation of the 
number of new men that must be added in any one craft in any 
one year, for a number of years to come. Allowance must, of 
course, also be made for the number of apprentices who start, 
but who are eliminated during the probationary period, or fall 
out for various reasons before they are graduated. 

There are, however, certain other factors that must be taken 
into consideration if a high standard of training is to be main- 
tained. It is a mistake to add too many apprentices at one time. 
They should be inducted into service continuously, the rate of 
induction being so controlled that the training will proceed in 
an orderly manner and in such a way as to insure that each 
apprentice is moved regularly from one class of work to another 
and is given a thorough training. If the attempt is made to add 
too many apprentices at one time, the routine may become clogged 
up and the individual apprentice may not receive adequate instruc- 
tion. 


The Problem of Selection 


Too much attention cannot be given to the proper selection of 
apprentices to insure as high a quality of skill and craftsman- 
ship as possible. From the standpoint of morale, both manage- 
ments and the labor unions feel that a very considerable per- 
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centage of the apprentices should come from the families of 
employees. Many of the labor union agreements require this. 
It should, however, not be allowed to interfere with selecting 
men who are well qualified for the particular kind of work for 
which the selection is made. A lad ought not to be employed 
just because he needs a job or is the son of an employee, regard- 
less of whether he is suited to the work or not. If this is done 
it is an injustice to the boy, and works out to the disadvantage 
of both the labor unions and the employer. 

The age limits in some of the agreements are too low. State 
laws and the fact that the standards of preparatory education 
have advanced, in general, over the years, would seem to make 
it advisable not to take into the service young men under the 
age of 18, and the top age might well be extended to as high 
as 23, or even above. 

Railroads in recent years have found no difficulty in getting 
all of the young men they need with high school or vocational 
school diplomas. The young men are required, of course, to 
pass physical examinations, and more and more roads are giving 
intelligence and aptitude tests. While it is true that judgment 
must be used in applying such tests, there seems to be little 
question but what they are helpful in making it possible to check 
on the selection of young men of the right calibre. 

It has been found good practice, also, in examining and check- 
ing up the young men, to consult their high school and vocational 
teachers and instructors. It is not enough to have the scholastic 
records of the young men. Their personalities and habits should 
be inquired into and this can best be done by talking about them 
informally with the high school and vocational school authorities. 

More than this, however, it has been suggested that the rail- 
roads should not wait for the young men to come to them, but 
rather should go to the high schools and vocational schools to 
find the men who are specially suited for particular jobs on the 
railroads, and urge them to enter the railroad service. As one 
authority suggested, “If we want the best material we must 
seek it out.” 


Probationary Period 


There has possibly been too much laxity in some places in 
making close and critical check-ups during the probationary 
period. The young men are hired in the expectancy that they 
will spend a lifetime in the service of the railroad. If it is 
found they are not well fitted for the work or adapted to it, 
they should be eliminated during the probationary period. It 
must be admitted that as more and more attention is given to 
the careful and critical selection of the young men in the first 
place, there is less and less possibility of having to drop them 
out during the probationary period. 

One tendency that should be guarded against has been noted in 
a few instances. Some of the young men take particular pains 


to make a good showing during the first six months of their 
employment and then when they have passed the probationary 
period, may be inclined to slow up or slack down. Men of this 
type, of course, are not desirable; this simply emphasizes the 
fact that character and disposition must be taken into careful 
consideration in making the selections in the first place. 


Shop Instruction 


Close adherence should be given to the routing or scheduling 
of the apprentices during their entire courses. They should 





Officers Elected for 1941-1942 


President: J. E. Goodwin, master mechanic, 
Mo. Pac. (I.-G. N.), San Antonio, Tex.; first 
vice-president: J. E. Topping, master me- 
chanic, C. & Q., Hinton, W. Va.; second vice- 
president: S. O. Rentschler, general foreman, 
loccmotive sho Mo. Pac., Sedalia, Mo.; 
third vice-pr t: C. D. Allen, master 
mechanic, C. & Q., Silver Grove, Ky.; 
secretary-treasurer: C. M. Lipscomb, Mo. 
Pac., North Little Rock, Ark. Executive 
Committee (elected to serve two years): W. 
E. Vergan, supervisor of air brakes, M-K-T, 
Denison, Tex.; G. A. Silva, shop superinten- 
dent, B. & M., North Billerica, Mass.; G. E. 
Bell, general foreman, I. C., McComb, Miss. 
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spend the specified time on every machine and on every phase 
of work included in the program for their particular trade. It 
is to be feared that unless special precautions are taken, the shop 
authorities, in the interest of production, may not make the 
shifts on schedule and the young men may suffer thereby. This 
is only one of several good reasons why there should be’ shop 
instructors at each important point, not only to check up and 
see that the apprentice is given the proper instruction and coach- 
ing in the shop work, but that he is routed according to schedule. 

As an interesting sidelight, the presidents of the apprentice 
clubs on one system make checks, as officers of the clubs, and 
bring to the attention of the shop authorities any deviation from 
the schedules. 

There is little question, also, but what the schedules for appren- 
tice training in the locomotive shops should be reviewed occa- 
sionally and possibly be readjusted. Some schedules, for instance, 
do not ordinarily give the boys experience on the erecting side 
of the shop until well along in their apprenticeship. There are 
some who believe this to be a serious error. It is advisable, as 
quickly as possible, for the apprentice to understand how the 
various parts of the locomotive function and how they are put 
together. If, early in the game, and possibly 60 days after he 
starts in his apprenticeship, he can be assigned to the erecting 
side for a period of six months, he will secure this information 
and can do a much more intelligent job when he handles a 
particular part on the machine side. 

One apprentice supervisor makes a practice of having the 
apprentices in groups visit the greased test track when locomo- 
tives just out of the shop are checked and broken in. They 
watch the locomotive pass by with the drivers revolving at high 
speed. Then, one by one, they are permitted to ride on the 
locomotive. To a lad they are astonished at the extent of the 
vibrations, and inquire as to whether the locomotive jolts and 
vibrates as much in actual service—which it does if it is badly 
out of balance, which defect is, of course, remedied before it 
goes on the road. There is no question but that the apprentices 
use more care in fitting bolts and parts on the locomotive after 
such an experience, or that they realize the necessity for care 
and accuracy on any work that they may do, either on the 
machine or erecting side of the shop. 

Another device that has been used successfully by some instruc-: 
tors is to give the individual apprentice a series of questions 
when he has worked in a particular department, which will 
familiarize him with the different parts and give him a better 
idea of their functioning and service. 


Related or Technical Instruction 


There seems to be no question but that a considerable amount 
of related instruction should accompany the training and experi- 
ences in the shop. This includes mathematics, mechanical draw- 
ing, freehand sketching and technical information related to the 
trade. The apprentice should also understand such special 
rules or regulations, company or government, which pertain to 
his job and to a certain extent, also, to the equipment on which 
he works. To some degree this may be covered by talks or 
discussions led by shop specialists or service men associated 
with the railway supply manufacturers. Obviously this related 
study should be as closely co-ordinated as possible with the 
apprentice’s work in the shop. 

Some of the railroads give this related instruction in a class- 
room on company time, with the understanding, however, that 
assignments will be made calling for the expenditure of about 
the same amount of time in study outside of work hours. In 
other instances the apprentices meet in classrooms on their own 
time. On still other roads they do not meet as a group, but 
turn in written work and confer as individuals with the 
apprentice instructor at more or less regular intervals. Occa- 
sionally in such instances the group may get together for special 
programs. ; 

A few roads have developed their own educational material or 
courses. In other instances it is purchased from concerns which 
specialize in preparing texts and also in checking and grading 
the lesson papers and assisting in supervising the training. The 
task of preparing the texts for a large number of trades and 
keeping them up to date is such that the tendency seems to be to 
depend more and more upon outside sources for this material. 
It will always be desirable, however, to make sure that it takes 
into consideration special standards or practices of the particular 
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railroad. There seems to be a growing tendency, also, to have 
such instruction and study done outside of working hours, thus 
preventing interference with the shop operations and production. 

In some instances, where the facilities are available, the appren- 
tices enroll in public night schools, particularly where the stu- 
dents in these night schools are largely railroad shop employees. 
Railroad shopmen and supervisors are frequently engaged as the 
instructors in such night schools. 

It will thus be seen—and it is quite to be expected—that there 
are a variety of methods for giving this related or technical 
instruction. Some roads prefer one type; others, with different 
points of view or facing different conditions, prefer another. It 
has been suggested that no apprentice training program can be 
wholly successful or efficient unless the technical training or 
related instruction is based on a required study schedule. 

The important thing—far more essential than any particular 
method or practice—is that the leaders of the department be 
sincerely interested in the training and the welfare of the young 
men in their charge. The right attitude on the part of the 
officers and supervisors, and the right kind of apprentice super- 
visor or instructor, may mean far more than the methods of 
instruction. This does not mean that the training schedule should 
not be strictly adhered to, or that essential details of the program 
as a whole should not be closely followed. It does mean that a 
wise and tactful apprentice supervisor with a liking for young 
men, and strongly supported by his superiors, is the prime 
essential. 


Building Men 


Workers will put forth their best efforts when they are in- 
terested and happy in their work. No two men are alike. Each 
one of us has a peculiar individuality and special capabilities, 
good and bad, which may lie dormant, or may be developed under 
favorable conditions. The ideal of American democracy is to 
develop the good talents of the individual to the utmost of his 
capabilities. This cannot be done in a mechanical way. It 
requires a careful study of each individual and his peculiar 
temperament. Incidentally, this is one of the strong reasons 
why the railroads profit from having apprentice supervisors 
and instructors, who can carefully and critically study and deal 
with each individual. 

It is not meant by this to infer that the wise and tactful fore- 
men and supervisors do not have their contribution to make to 
this particular phase of the problem, but ordinarily their routine 
duties and other responsibilities do not give them adequate time 
for entirely taking over this responsibility. 

With this thought in mind, there is another phase of appren- 
tice training that can be most helpful in developing the young 
men. It might well be termed extra-curricula activities carried 
on outside the shop, or outside the classroom, and not taken into 
consideration in the related technical training. This activity 
exists in several forms and need not follow any one special 
pattern. 

An apprentice club, for instance, with the apprentices as the 
officers and with an apprentice instructor or some interested 
person or group in an advisory capacity, has been found to give 
excellent results. Here the boys can develop their leadership 
abilities, can secure practice in conducting meetings and taking 
part in them, and can find real inspiration and instruction of a 
broader type as well. They can vary their programs by occa- 
sionally bringing in speakers from the outside, either railroad 
men or railway supply representatives; they can carry on their 
own social, recreational or athletic programs; they can study 
about the place that transportation plays in our economic and 
social life, and particularly as to the part that the railroads are 
qualified to fill, This will not only intensify their interest in 
their particular_crafts, but will help them to develop along 
broader lines afd become strong and intelligent workers and 
citizens. Some of these clubs have even exercised an influence 
for good in local community affairs. 

The AREB or American Railway Employed Boys Clubs, 
sponsored by the Railroad Y. M. C. A., have inspired the young 
men to high ideals of service. In whatever form such activities 
are conducted, they are an important and really essential element 
in the training program, although of a more or less, or even 
entirely unofficial character. Your committee in its studies and 
thinking has characterized this particular part of the program 
as “building men”—helping each individual to make the most 
of his particular talents and personality. 
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Sympathetic foremen, apprentice supervisors and instructors, 
and mechanics, have always been faced with the problem oi 
advising the young men who come to them with their personal 
problems. They have had to act as “daddies” in a way—and 
frequently more effective than real “daddies” could have 
done. 

A new phase of this problem has come to the fore in more 
recent years, since the lads have been better paid and are of a 
higher average age. Many of the apprentices now get married, 
and some of them fairly early in their apprenticeship. Young 
and inexperienced as they are, they sometimes have serious home 
difficulties, and more often than not these are of an economic 
nature. More than one apprentice supervisor has found when 
he diplomatically followed through on an apprentice who was 
not giving a creditable performance, that the difficulty was back 
in the home. One wife of an apprentice supervisor made a big 
place for herself in the hearts of the young people by getting 
acquainted with the wives of the apprentices, bringing them 
together, and helping them with their domestic problems. While 
this has no place in the formal apprentice training program, it 
does emphasize the necessity for dealing with this whole prob- 
lem on a broad basis. It is not easy to evade the challenge that 
faces squarely those engaged in any serious attempt to educate 
young people in any field of endeavor—the responsibility of help- 
ing to “build men.” : 


Merit Incentives 


Americans always respond to competition—to the spirit of 
playing a game. There is much to be said for injecting certain 
incentives into the training to encourage the young men to put 
forth their best efforts. 

The mere mention of a few things of this sort will suggest 
others. They may include assignment to help on special tests, 
even to making road trips on a dynamometer car. A trip over 
the division in the locomotive cab, assisting the fireman, will 
emphasize the stress to which the locomotive is subjected and 
the need for first-class work in its repair and maintenance— 
and the apprentice will get a real “kick” out of the adventure. 

Then there are assignments to the mechanical engineer’s office 
for a spell at blueprint making and drafting; accompanying and 
assisting an inspector at the works of the locomotive builder; 
or being detailed to a special shop for work on Diesel-electric 
locomotives. There are also such items as appointment on the 
shop committee on safety, or helping to pilot groups of “fans” 
on a shop visitation. These are only suggestive of the wide 
variety of incentives that may be developed with a little thought 
and study, and they certainly do produce results in stimulating 
a broader interest and more intelligent effort on the part of the 
young men. 

Can anyone estimate the effect of that gathering of about a 
thousand people at Sayre, Pa., on the Lehigh Valley, when the 
apprentices were the dinner guests of the community; when the 
President of the road complimented them after the work and 
study performance records of about twenty of the leaders had 
been shown on the screen? 


Keeping Track of the Apprentices 


What kind of records are kept as to the progress and accom- 
plishments of the apprentices? Are they left largely to them- 
selves and allowed to drift along unnoticed? Are they rated 
more or less mechanically and only on their written work? Is 
any record kept of their shop performance, or of their capa- 
bilities ? 

Naturally, here again, there are a variety of practices. On 
some roads each foreman is required to report periodically on the 
performance of the apprentices, usually when they have com- 
pleted their assignments on a particular class of work. Such 
reports aré comprehensive enough to gage the personality of 
the apprentice, as well as his work performance. While not so 
intended, they also gage the supervisor’s personality to a certain 
degree, when a comparison is made of the reports of several of 
them on the same young man. This, however, is a bit beside 


- the question. 


Let us consider three types of such reports that are made 
periodically for each apprentice. The Canadian National grades 
each young man on four qualities, allowing 10 points as the 
maximum for punctuality, 20 for initiative, 20 for discipline, and 
50 for ability. There must, of course, be a common understand- 
ing as to just what is meant by these four expressions. 
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Punctuality is defined as the quality of being punctual, char- 
acteristic of keeping the exact time of an appointment or 
engagement. 

Initiative is the power of commencing, going ahead. 

Discipline is defined as mental or moral training, education, 
subject to control, to train to obedience or efficiency. 

Ability is the power to perform, skill to achieve, capability 
for carrying out, capacity to devise, receive, retain, talents or 
gifts. 

By way of contrast, the Louisville & Nashville has a some- 
what different series of characteristics. The apprentices are 
rated “above,” “normal” or “below” on the following ten abilities : 

Dependability: Prompt, trustworthy, reliable. 

Attitude toward work: Interest. 

Ability to catch on: Learns fast, profits by experience. 

Safety: Works safely, avoids “horseplay.” 

Quality of work: Accuracy. 

Quantity of work: Speed. 

Reaction to criticism: Co-operation. 

Initiative: Leadership. 

Perseverance: Persistent. 

Congeniality: Ability to get along with others. 
The Lehigh Valley grades on still another combination of 

characteristics and also on the quality and amount of work per- 
formed. The foremen report monthly on each apprentice, grad- 
ing them poor, fair, good or excellent on the following ten items: 
Interest, initiative, industriousness, personal neatness, conduct, 
ambition to learn, ability to learn quickly, craft skill, observance 
of safety rules, and co-operation. They also indicate whether 
the quality of work is better, equal, or inferior to that of the 
average mechanic; and whether the amount of -work is more, 
equal, or less than that turned out by the average mechanic. 

What an asset to good management to have such rating sys- 
tems in effect! 


The Apprentice Instructor 


A question frequently asked, and not easy to answer is, “What 
are the qualifications of an apprentice instructor?” 

Many qualities are required, and we shall not attempt to catalog 
them. We might get lost in the forest because of the great 
number of trees, and then, also, certain compromises will have 
to be made in most instances. There are not enough 100 per 
cent men available. 

Some few special talents, however, are essential. He must 
be a first-class mechanic. He must have a fairly broad back- 
ground, a keen sympathy and liking for young men, and qualities 
suited to teaching and leadership. Leadership, not in the sense 
that he must be a boss, but rather that he should inspire the 
young men to assume the largest degree of initiative of which 
they are capable. He must be willing to make sacrifices of 
time and energy in the effort to help and inspire the young men. 
Such unselfishness is usually found in men of strong spiritual 
convictions. 


Small Shop Problem 


_ It is difficult to give the apprentice a well-rounded training 
in the small shop. On some of the larger systems it is the 


practice to transfer the apprentices from the small to the large 
shops for part of their training. On other roads no apprentices 
are maintained at the smaller places, all of the training being 


done at the larger shops. 

The small road, with comparatively small shops, is a special 
problem. The solution must depend on the ingenuity of those in 
charge. The duties of the apprentice instructor may have to be 
combined with those of the foreman, or a specially well qualified 
foreman. The technical or related instruction may have to be 
arranged for by correspondence methods, by using local voca- 
tional training facilities, or by some other method. Here again 
no one pattern will suffice; it is necessary to adapt the methods 
to the peculiar conditions in. the particular locality. 


“Refresher” Courses 


Under the quick tempo of modern developments in industry 
and transportation, a mechanic may become obsolete, just as 
does a machine or piece of equipment, unless he makes some 
effort and is given some assistance in keeping up with his craft. 
This is all the more true when we consider that some of the 
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mechanics now in service never did have a thorough training (in 
the modern sense) in their craft. 

Labor union leaders, as well as representatives of management, 
realize something of the seriousness of this problem. At least 
one ambitious effort was made to give courses which would be 
helpful to the older mechanics. It was not a very great success, 
but in light of later Consideration, perhaps that is not to be 
wondered at. The course was too long—it smacked too much 
of school and older men don’t like the implication of going back 
to school—the methods, perhaps were not adapted to the adults 
who were far from their school days. 

It has been suggested that a short, intensive, peppy course be 
given, using the best attention getting devices. And more im- 
portant, that it not be called a school or vocational course, but 
be tagged by some more attractive and descriptive titl—a “re- 
fresher” course, for instance. We suggest further study and ex- 
perimentation in this area of training, which, however, does not 
come within the scope of the task assigned to us. 


Summing Up 


Summing up, successful apprenticeship training depends upon 
the spirit behind the enterprise. It cannot be narrow, nor 
mechanical in spirit. It must have warmth and it must aim to 
build men in a broad-sense, and to help make good citizens of 
them. This training comes at a formative period in the young 
man’s life, as he is about to assume his civic responsibilities in 
our great representative democracy. He is away from his public 
school and beyond its control. No special agency for training in 
citizenship has yet been set up, except in a few places, although 
recent years have seen a tendency in that direction. Certainly 
his interest should, at least, be challenged in that direction. 

The apprentice training program and direction must be such 
that it will insure the young man a thorough training in his craft, 
with an understanding as to how it fits into the actual operations 
of his individual railroad and the equipment which he helps to 
build and maintain, and also into the great system of transporta- 
tion as a whole. 

He should be so coached as to understand that in this era of 
technological advance he must have as broad a training in his 
craft as possible, and must keep up with its development in after 
life, so that he can the more readily adapt himself to new and 
changing conditions. 

The report was signed by Roy V. Wright, (chairman) editor, 
Railway Mechanical Engineer, New York; C. P. Brooks, me- 
chanical engineer, Erie, Cleveland, Ohio; Elmer Butler, assist- 
ant production engineer, Missouri Pacific, Little Rock, Ark.; 
Thomas C. Gray, chief engineer, Franklin Railway Supply Co., 
Inc., New York; William W. Haggard, general foreman, loco- 
motive department, Atchison, Topeka & Santa Fe, Topeka, Kan.; 
W. V. Hirerman, assistant to superintendent motive power, 
Chesapeake & Ohio, Richmond, Va.; F. K. Mitchell, assistant 
general superintendent motive power and rolling stock, New York 
Central, New York; T. B. Roberts, supervisor of apprentices, 
Lehigh Valley, Sayre, Pa.; H. J. Schulthess, chief of personnel, 
Denver & Rio Grande Western, Denver, Colo.; A. A. Welton, 
apprentice instructor, Louisville & Nashville, Louisville, Ky.; 
and A. H. Williams, general supervisor of apprentice training, 
Canadian National, Montreal, Que. 


Discussion 


The discussion of this report brought out the fact that the 
supply of well-trained mechanics for railroad work is practically 
exhausted and that steps must be taken to build up a training 
program. Members from two roads that have pursued a con- 
structive apprenticeship program all through the years of the 
depression, reported that they now find themséWes in a very 
favorable position as regards skilled help; in fact, their roster 
of furloughed men has provided a backlog of men that are now 
serving industry and government in defense contract work. 

Much was said about the selection and training of apprentices. 
Member after member spoke emphatically on the need for great. 
care in picking out the boys that are to be trained; one speaker 
said that his road had found it worth while to follow a boy’s 
work through school in order that the dead timber might be 
weeded out at the very start. Interest in the apprentice, on the 
part of the supervisor, is an exceptionally important factor, 
judging from the remarks of several speakers. A supervisor 
should find out what a boy is fitted for, what he wants to do 
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(and make a thorough check to make sure that he knows) and 
then follow his work through the training period to assure that 
proper progress is being made. The importance of practical 
assignments was brought out by the speaker who said “Give 
the boy a real piece of work; not just a job.” 

Other speakers discussed the ratio of apprentices to mechanics 
and the indication was that the members were not entirely satis- 
fied that the one to five ratio is the proper answer. While no 
conclusion was reached during the discussion it was brought out 


















In view of the increasing use of tool steels containing such 
alloying elements as tungsten, tantalum, molybdenum, chromium, 
vanadium and cobalt, the Executive Committee of this associa- 


that the Canadian National’s system of anticipating retirements 
and normal turnover gave a basis for determining the number 
of new apprentices that should be inducted into service each year. 

Other speakers said that four-year, three-year and even two- 
year men had been advanced to journeymen during this emerg- 
ency and one road reported the promotion of helpers to mechan- 
ics jobs in which, however, they hold no seniority or displace- 
ment rights. 


Report on Shop Tools - 


tion considered it worth while to explore the use of modern tool 
steels for the machining of locomotive parts with the idea of 
finding out to what extent railroad shops had adopted these 


Table I1I—Machine Operation Data—Locomotive Parts 
































































































Machine tool data With tool steel formerly used With tool steel now used 
Tims perry Bo. pos Tine ro. ; 
Road ° Motor|Machine |} Oper.| Description | Tool steel] Speed|Feed | piece | per tool| Tccl steel Speed Pe ond al aoe 
symbol Name of part and material Capacity; make; type hp. | cond'n. | Bo. | of operation used fpm. | in. | b.m.s. | grinding| used fpm.] in. | h.me. | grinding 
1 2 3 u | 5 6 2 8 9 10 11 12 13 ao 15 j 1€ 17 18 
Ai--1 | Valve bull rings - 2h-in. Cincinnati engine 10] 10 del Good 1 Roughing Rex AA 33. «| -037 | 2-30-0 2 Rexalloy €0 }.030] 1-30-C 10 
#ant-Spiller iron lathe 2 Finishing Rex AA 33 | .037 | 030-0 1 Rexalloy 70 |.030] 0-45-0 10 
Aiel-2 | Yalve rings (blanc) - 2h-in. Cincinnati engine 10} 10 ac} Good 1 Rovghing Rex AA 33 «| .037 | T- 0-0 1 Rexalloy © |.030| 5 0-0 19 
Hunt-Spiller iron lathe 2 Minishing Rex AA 3 -037 | 3- 0-0 1 Rexalloy JO }.C30} 2- 0-0 10 
a-4-3 | Steel wheels 55-in. engine lathe 35/15 de] Pair Refacing Rex AA 15 | -025/6 tos 10 Firthite d - 1 
5 —_ re © 75 | .025] 1-30-0 
grinding 
as-4-4 | 28-in. Piston bull ring - 60-in. Hiles-Bement-Pond 35/13 ac] Pair 1 Roughing Rex aA 29 050 | 430-0 1 Pirthite 63 |.032 | 3-30-0 4o 
Cast iron boring mill Finishing Rex A “Wo |.050] 3-0-0 1 Firthite 8 |.032 | 2-30-0 Le 
Abe 5 Truck boxes - cast iron 50-in. Biles boring mill 40] Sac] Poor 1 Roughing Rex AA %6 -035 | 2- 0-0. 2 Pirthite 65 |.020 | 1-30-0 2 
Finishing Rex AA 2 =| .282 | 0-30-0 2 Firthite 81 |.030 | 0-30-0 20 
At-b-6 | Valve chamber bushings - §0-in. Biles boring mill WO] 5 de] Poor 1 Roughing Rex AA 26 -035 | 5-30-0 1 Pirthite 63 |.020 | 3-45-0 10 
Cast iron Finishing Rex AA 2 =| .312 | 1-30-0 1 Firthite 63 |.125 | 1-15-0 10 
AC-3-1 | Main and side rod bushings- 24-in. Sisholt vertical 5 | Belt] Good 1 Roughing Carbon [12% /|.0€2 | 0-—0-0 4 Cartoloy | 352 |.062 | 0-25-0 2) 
Bronse 2 | Pirtshing | carbon |120 |.062 |0-20-0 6 Carboley | 400 |.062 | 0-20-0 & 
0-3-2 Piston rod - steel its th engine #115 Good 1 Roughing High so +125 | 4-0-0 1 Kernanetal | 210 |.06¢ 0-0 3 
at! speed 
Finishing High 60 -062 | 2-0-0 2 Kennametal | 350 }.930 | 1-0-0 5 
Speed 
0-3-3 | Wheels - rolled steel heat 52-in. Betts vertical 2415 Good 1 Roughing High 25 «| .025 6 Kennametal 7.75 |.025 14 
treated boring afl} Speed 0-30-0 O-D-2 
Finishing High 2 «| .077 14 P7.75|.077 14 
Speed 
ac3-4 Driving wheel tire - steel 90-in. Betts boring mill 10 | 40 Good 1 Roughing High 35 -1€0 1 Kennametal [160 |.030 & 
Speed 0-20-0 0-20-0 
2 Pinisting High 35 250 1 Keananetal |180 1030 8 
Sreed - 
A0-3-5 atte and crank pins - 2h-in. xli-ft. engine lathe § |15 Good 1 Rough ing Righ & |.125 |6é0-0 1 Kennametal |260 Job [1-0-0 3 
sten .| Speed (axle) 1 
2 | Pintshing | Bich so |.062 |3-0-0 1 Kennasetei |360 Jo11 ae 5 
Speed crank pin pin 
a0-3-6 | Piston valve bull ring - Sin. Lithy turret lathe 15 | 20 Fair | 1 | Roughing High 45 —-|.066 |1-0-0 3 Stellite J | 65 66 | 0-6-0 12 
Runt-Spiller iron Speed 
2 Pinishing ol 45 +025 |0-30-0 3 Stellite J | 65 025 /|0-15-0 ou 
aB-5-1 1@-in. to 12-in. diameter 3%6-in. Bullard vertical 1 1] 20ac | Good 1 Roughi 1%4-1 | 12 [062 [oO Kernanetal 062 | 0-1 
side rod tushing - bronze turret lathe "= Tigh i : . ” = 
Speed 
2 Finishing 12 | .062 | 0-25-0 3 Kennanetal | 325 }0S2 | 0-15-0 5 
a1-1 Boé bushing - bronze 2u-in. Bullard vertical 4 5 de | Good 1 Seni-finish Air chuck) used | metal monléed High Speed | 28% [027 | 0-21-0 0 
turret lathe (Bore and castings 
turn at semp time) 
431-2] Driving bor - steel Ingersoll duplex milling 4 | Tite | Good ff 1 Mill shoe High Speed | 4o O-h2-0 x” 
and wedge steel mill- 
: fac0es ing cutters! 
a-1-3 lp-in. x l4-tn. Taper 3-in, Jones & Tanson, £4 1 10 ac | S008 1 Point end Rex AAA 100 O-0-15 [1,900 
dolte = engine bolt tron saddle type turret lathe of bolt Wo aif chuck] wed 
2 Turn, taper Rex AAA 100 | .033 | 0-4-0 156 
3-1-4 Driving box - steel N2-in. Bullard box borer 17 BO ec | Fair 1 Bore and High Speed [150 |.068 | 0-40-Q 15 
face . 
aB-1-5 Crosshead shoe - Qh-in. x &ft. Ingersoll 4 5 ac | Good 1 Uill guide Speed 5 
Buat-Spiller iron bed type surface tie"? Bil: 3 aaa > 
catters ——4 
3-6-1 [| Griving axle 0.90 carbon Monarch 2o-in. x 9-ft. engine] % B5 ec | Good | 1 Roughing High 062 | 3-0-0 |3 grinds |¥-13 Stellite | .062|3-30-0 
steed lathe speed per axle 120 
2 Finishing High .062 | 6-0-0 [3 grinds |Stellite [120 |.062 | 3-30-0 1 
speed _ |per axle | Y-13 
W-6-2 Tapered engine bolte Jones and Lenson }~in. flat | 2 20 ac | Good 2 2 0; bo 20 
8.4.3 3140 stool turret lathe - eich i! po oR . . it ad set eae ceed y 
1-3/6-in. x 12-in. deltes 
B-6-3 Crosshead shoe - gun iron Ingersoll 36-in. x 144-1n. x ac| Yair 1 wanl 2. o- 100 
pry yea 5) 2 rae a High 15 1-0 5 Rex 18-6 6 |2.25 |0-5-30 10 
B-6-8 Piston head - gun iron 36-in. Bullard vertical 18/15 ec| Fair 1 Boring end | High -062 | 3-120 1 Stellite 120] .062] 1-¥6-0 2 
turret lathe . turning ring) speed Y-13 
’ grooves and 
facing 
B3-6-5 | Rolled stecl wheele - Sellers 42-in. cor wheel lathe ec} Yair | 2 furning con-| High a |. o- 4 6 to 6 
0.65 to 0.80 cadbon: rin 3 |” con me 375 | 30-0 | 3 toh |nex 95 28| .375| 0-30-0 
toughened 
W-6-6 Rolled steel wheels; Biles 42-in. car wheel borer | 1% . s 12 
Tote 2% ec} Mair | 1 Rough dering] High 72 |.062 | 0-2-0 5 |Rex 95 72 |.062 | 0-24-0 
2 | Pinish voring High 72 |.062 | o-20 | 5 to6 |Rex 95 72|.062 | o-24-0 | 26 
et 
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new tools and the purposes for which they are now being used. 

This report deals with the uses that are actually being made 
ot these newer tool steels and is not in any sense a recom- 
mendation with respect to potential uses for them. 

The committee sent questionnaires to members of the asso- 
ciation on 23 railroads in the United States requesting data on 
the performance of modern tool steels as compared with those 
formerly used on the same operation under identical conditions 
as to material and facilities. Replies wére received from seven 
railroads. The tabulation appears in Table III. [Tables I and 
Il showed the forms used and an analysis of the jobs on which 
the railroads have reported that these modern cutting steels are 
being used. They are not included in this abstract—Eprror. ] 

\ study of Table III will indicate the extent to which a lim- 
ited number of railroads are using modern tool steel, the jobs 
on which they are being used and, in specific cases, the com- 
parative results obtained by the use thereof. .The committee drew 
attention to the fact that because of the limited scope of informa- 
tion obtained this report must, of necessity, serve primarily as 
an indicator of the use of modern tool steels for locomotive 
parts machining operations. 

Because of this fact, the data are presented in detail so that 
those interested in this subject may see the character of the 
information which forms that part of this report and draw for 
themselves such conclusions as may be possible from the avail- 
able information. 

The committee suggested that this subject is of sufficient im- 
portance to warrant a continuance of this study with the object 
of obtaining machine operation data sufficiently comprehensive 
in scope that those concerned in work of this character may be 
able to determine from reliable data: (1) the type of locomotive 




















parts machining operations which can more efficiently or eco- 
nomically be performed with the aid of modern tool steels; (2) 
the extent to which these tool steels can be used on the older 
machine tools and the performance that may be expected under 
such conditions; (3) to what extent the use of modern tool 
steel on modern machine tool equipment will contribute to the 
justification for replacing a large part of the obsolete machine 
tool equipment now in railroad shops. 

Under the present priority control of tool steels such as those 
containing tungsten it will probably be necessary to make a 
very careful study of the machining jobs involved in locomotive 
work with the idea of using the high-production types of tool 
steels on that class of work where they are most needed and 
can best be justified. 

The report was signed by W. W. Brown, shop supervisor, 
B. & M.; E. A. Greame, tool foreman, D. L. & W.; W Hurst, 
supervisor shop machinery and tools, N. Y. N. H. & H.; F. 
Perkins, shop superintendent, G. T. W.; L. H. Scheifele, engineer 
of tests, Reading; J. I. Stewart, supervisor shop machinery, 
N. Y. C. and H. C. Wilcox, associate editor, Railway Mechanical 
Engineer. 


Discussion 


The limited discussion of this report was confined to the ques- 
tion as to how the railroads could get high speed and carbide 
tools during this emergency. Two members reported that, so 
far, they had had no great difficulty but suggested that shop 
supervisors responsible for this work should make immediate 
studies to determine what types of tool steels offer the best 
production. as substitutes. 


Report on Lubrication 


Maintenance depends largely on proper lubrication, and proper 
lubrication depends on the condition and efficiency of the lubri- 
cating devices. Therefore, since the mechanical lubricator is one 
of the factors which affects locomotive maintenance, the main- 
tenance practices embodied in this report are submitted for 
consideration. 

All mechanical lubricators, piping, pipe fittings and detailed 
parts are to be railroad standard in size, material and design for 
the locomotive to which they are applied and are to be applied 
and maintained in accordance with the latest drawings and in- 
structions, unless otherwise authorized by the officer in charge 
of lubrication. 

Oil Pipes and Fittings:—Properly anneal and blow out thor- 
oughly all oil pipes before applying. Oil pipes leading to 
stokers, air pumps, and feedwater heaters are to be applied as far 
as possible under the jacket and are to be properly clamped. 
Cover all oil pipes not under jacket with approved covering. It 
is recommended that dividers not be used on steam operated units. 

Heater Pipes:—Heater drain line to discharge between frames 
with end visible from outside so observation can be made as to 





Tab! I— Desired Efficiencies of Mechanical Lubricators 
Ratio Drivers to Ratchet* 





Freight Passenger 
A VE A ~~ 
23to More 23to More 
lor than lor than 
less 23tol less 23to1 Yard 





Waves, per C6lih js vse ocacdivouine 80 100 60 100 80 
Cylinde PRE TE és abe awaese 80 100 60 100 80 
Feedwa pumps, per cent ...... 70 80 60 80 60 
Stoker, ner OGMt .,ccecessveeeds 70 80 50 70 60 
Air pum>, per cent’ ........e00- 60 70 50 70 80 
Guides, ¢ GAs teas 60 70 50 70 50 
mene icks, per cent .......- 40 60 40 50 40 
— rings, per cent ........ 40 60 40 50 40 
—— ick, per cent .........> 40 60 40 50 40 
eine valve, per cent ........ 40 40 40 40 40 
eeiver ipes, per cent ..... 00s 60 60 ae $% 60 
nn g valve, per cent ..... 40 40 2 a 40 
Vther m ellaneous units, per cent 40 40 ~- 40 40 40 

* y 
a Ratio referred to in the above table means complete revolutions of 
drivers one of the ratchets at full cut-off for yard engines, 45 per cent 
Utoff for freight engines and 25 per cent cut-off for passenger engines. 
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whether or not the pipe is open. Cover all exposed heater pipes 
with approved covering. The arrangement of heater pipes, 
heater line connection and use and size of chokes in line are to 
be in accordance with special instructions of the officer in charge 
of lubrication. Desirable temperature of oil in lubricator is 
approximately 125 deg. F. For efficient operation of lubricator, 
it is important that the maximum temperature of the oil does 
not exceed 150 deg. F. 

Terminal Checks:—Apply in rigid upright position whenever 
possible. 

Method of Piping Lubricators:—(Several diagrams were in- 
cluded in the report showing how various types of lubricators 
should be connected.—Ebrror. ) 

The efficiency of units should not be less than that shown in 
Table I. 

Ratchet Levers:—Avoid, wherever possible, any offset in 
lubricator ratchet lever. 

Air Pump Auxiliary Lubricator :—Where automatic or similar 
type lubricator is part of standard equipment for lubricating air 
pumps, it is to be applied by inserting a pipe tee in air pump 
steam line close to and ahead of pump governor (between turret 
and governor) and attaching lubricator in an upright position. 


; Setting of Lubricators 


Setting Schedule :—The adjustment of individual feeds is to be 
the same for all locomotives in a class and in accordance with 
schedule furnished by the officer in charge of lubrication. 

At maintaining points it is desirable to. have an employee desig- 
nated to set all lubricators and maintain a record of date set and 
the setting. After feeds are set to deliver the required amount of 
oil, fasten the lid securely, sealing where possible. Under no 
circumstance is this seal to be broken, unless trouble with lubri- 
cator or amount of. oil delivered is reported or found on 
inspection. 


Inspection 


Daily Inspection:—Inspect lubricators at the end of each 
trip. Open drain valve at bottom of lubricator and allow all 
water to drain out before refilling with oil. Report to foreman 
immediately any water found in lubricator. Make sure all bolts 
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and nuts through driving mechanism are tight and cotter pins 
(where specified) are in place. See that all pipe joints and clamps 
are tight. Excessive lateral movement in valve motion is to be 
watched, as this has the tendency to put undue strain on lubri- 
cator lever and its connections. Report and correct all defects 
before engine is again dispatched. 

Refilling:—Do not open cover for refilling; always use filling 
plug or cap. Do not use reclaimed oil from hydrostatic lubri- 
cators. Use clean oil, drawn in clean receptacle and kept clean 
until used. Before removing filling plug or opening cap, clean 
around the opening with steam or air; steam preferably, to pre- 
vent cinders and foreign matter getting in lubricator. Do not 
fill lubricator higher than “full” mark on gauge glass or measur- 
ing stick. This is done in order to provide space for expansion 
when heater is used and to prevent overflowing through the 
cover, causing waste of oil. It is advisable to warm the oil 
before pouring it into the lubricator. 

Protecting Covers:—When locomotives are being washed or 
cleaned, canvas covers should be used to slip down on lubricator 
during the washing or cleaning period, to prevent water from 
getting into the lubricator. 

Thirty-Day Inspection:—(Automatic or similar type lubri- 
cator.) 

Automatic or similar type air pump lubricator, where applied, 
must be removed, thoroughly cleaned and inspected, to be sure 
that all parts are open and that choke is not stopped up. If the 
lubricator is not working properly, replace with one in good 
condition and send it to general repair point. 

Six-Month . Inspection:—Cleanse outside of lubricator with 
steam before opening, break seal (if sealed) and drain all oil 
from lubricator. If seal is broken at time of inspection, this 
should be reported to foreman in charge who will report same to 
the master mechanic, and all settings of adjusting screws checked 
and corrected. 

{Note: The report included detailed suggestions for the inspec- 
tion of specific makes of lubricators. This same method of 
treatment was followed with respect to maintenance practices for 
different makes of lubricators. This abstract includes only the 
general suggestions which apply to all types——Eprror.] 


Maintenance 


The only maintenance necessary at any outlying or non-mainte- 
nance point is to fill lubricators properly and maintain pipe 
joints, connections and pipe clamps so as to prevent leakage. 
Replace all inoperative terminal checks with serviceable checks 
and send check removed to a maintenance or general repair 
point for inspection and repair. 

The maintenance necessary other than that required at periodical 
inspection periods is when improper lubrication of locomotive or 
accessories or leaks or other defects are found or reported, neces- 
sary repairs are to be made. 

When locomotive or accessories are not being properly lubri- 
cated and all leaky pipe joints and connections have been corrected 
and settings properly checked, disconnect oil pipes; open pump- 
ing units to full stroke and check unit efficiencies by hand 
cranking at the rate of 4 revolutions of the ratchet per minute 
on yard and freight engines and 14 on passenger engines. Use 
a one-ounce measure for measuring oil delivered. 

If pumping unit fails to deliver the required minimum amount 
of oil for the part to be serviced, remove lubricator and make 
general inspection. It is preferable that this general inspection 
be made at a general repair point where pumping units can be 
accurately tested on test rack and all necessary repairs be made 
to the mechanism. The removed lubricator.can be replaced with 
another if available. 

Where the general repair point is not equipped with rack for 
testing lubricators, the lubricator should be disassembled and 
‘ . . 
given genéral repairs and the efficiency of each individual unit 
should be determined by the hand crank test. 

No pumping unit is to be changed from one position to an- 
other, or new or secondhand unit applied, without being tested on 
the rack or by hand cranking before applying the lubricator to a 
locomotive. 

Testing Terminal Check for Leaks:—To test for leaks, connect 
gage to plug or cap and hand crank lubricator until gage shows 
pressure at which check operates. If from this pressure a leak- 
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age of more than 10 lb. occurs in five minutes, remove piping 
between check and lubricator and apply gage to check to deter 
mine if leak is in pipe or pumping unit. If gage test is no! 
available, disconnect feed line to terminal check, block engine, 
and give engine steam. If steam exhausts through oil intak 
connection, the terminal check is leaking and it should be repaired 
before reapplying. 

Another method of detecting leaky terminal check, is if oil 
pipes are hot for a distance of two feet from terminal check; 
if so remove and repair terminal check. If it is found needle 
valve does not seat properly, renew needle valve and seat. 

Remove dirty terminal checks, disassemble, thoroughly clean, 
make necessary repairs and renewals, retest check and reapply 
to locomotive. 

- Oil for testing terminal checks should be 300 seconds viscosity 
at 100 degrees F., using a straight engine oil with no other 
mixture. 

In cleaning and repairing lubricator never use waste as it leaves 
lint which may collect about lubricator screens and pumping units 
which may shut off oil feeds. Wash all parts with a clean 
cleaning solution, preferably oil, and blow dry. 

Dividers, Double Pumping Units:—When dividers or double 
pumping units are used, they should’ not be used to service parts 
operated by steam or in connection with high pressure terminal 
checks. However, the use of double pumping units for servicing 
parts operated by steam using high pressure checks is pérmissible, 
but not desirable when it can be avoided. 

Dividers when being applied must be safely located to be pro- 
tected from low temperatures, as far as possible, and to be able 
to receive corivenient inspection. 

Clamp well to avoid vibration and set up all pipe connections 
sufficiently tight to prevent leakage of pressure. 

Locate so that all delivery pipes from same will be of uniform 
length as far as possible. 

Remove and replace all dividers that are defective or inopera- 
tive, returning the defective or inoperative dividers to the respec- 
tive manufacturer for necessary adjustments or repaits, or to a 
repair point that can properly do this kind of work. 

Dividers should be tested to determine proper distribution, the 





Table II— Pumping Unit Efficiencies in Relation 








to Delivery 
Total oil delivered Pumping unit 
r FS my efficiency, 
3. Bs Drops per cent 
12 90 40 
12% 93 41 
13 97 43 
13% 101 45 
14 105 46 
14% 109 48 
15 112 50 
15% 116 51 
16 120 53 
16% 124 55 
17 127 56 
17% 131 58 
18 135 60 
18% 138 61 
19 142 63 
19% 147 65 
0 150 66 
20% 154 68 
21 157 70 
21% 161 71 
22 165 73 
22% 168 75 
23 172 76 
23% 176 78 
24 180 80 
24% 184 81 
5 187 83 
25% 191 85 
26 195 86 
26% 199 88 
27 202 90 
27% 206 91 
28 210 93 
28% 214 95 
29 217 96 
29% 221 98 
30 225 100 
Lubricator, Make and Type Revolutions 
SNE, IED oo we Sis Ks © <Aic we own c Din ec RsweoiveLkcesves 67 
ROUND SI 5. io 4 a's A vob WC Binks WR VE sab ore'ew oehwed hes 52 
RSE REI SEAS STE earn ry Sh Se pane aac ape Ma a 80 
King, all MA a 5 4G 5 oa ales Bbw ee EONS CERN 0S bVaetUbe es 73 
CCR, An MS os 55 i kA ee oe civiGsuenseeeeeeeus 23 
Edna (3-in. plunger) ..:........-.005 lisa tia wale baleen Whos es 66 
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same as for pumping units and when found not to distribute 
within 10 per cent of proper amount, should be returned to 
manufacturer or proper repair point for necessary adjustments or 
Dividers are not recommended for use with high pres- 
sure checks or. steam operated units. 

Special Reports:—Special report should be made on regular 
forms showing repairs made, efficiency of units when tested 
changes made, and efficiency after change to each unit; one copy 
to be sent to master mechanic of division to whom engine is 
assigned, one copy to the officer in charge of this work and one 
copy to be retained when lubricator is repaired and tested. 

The information called for on this form should be carefully 
compiled and an accurate record kept of the performance of the 
lubricator. All lubricators receiving their first general repairs 
and test under this plan will have a number stenciled on top of 
the lubricator, showing the initials of the point and date where 
repairs and test were made. The form referred to should be 
mimeographed or printed, and handled as outlined above. 


repairs. 


Testing Pumping Units 
It is preferable that the efficiency of lubricator pumping units 
be determined by tests made on a test rack, specially designed 
for this purpose. Where test rack is not available, the efficiency 
of the pumping units is to be determined by hand cranking. 


Test Rack PROCEDURE 


Completely submerge pumping units in light engine oil of 300 
viscosity at 100 deg. F. Do not use any mixture of any other 
kind of oil, as this will destroy the value of relative efficiencies. 
Change oil with every third lubricator, using that removed for 
oiling shop machinery, etc. 

Make all tests with pumping units in wide open position except 
Edna, which are set to 4%-in. stroke. 
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~ = n Fenerator (left) is rated at 2,200 hp.; the ge generator (in the same housing) at 200 hp.; the enttior is at the extreme left— 
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cylinder at the extreme right is the combustion c 


ecicin ing and directly connected to the _ turbine is the air compressor and 


ven from the compressor shaft— 
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The power equipment for a gas-turbine locomotive built for the Swiss Federal Railway by Brown, Boveri & Co., Ltd. 


mber adjoining which are 


he complete locomotive was ‘subjected to road tests during the summer. 


First: Test units at the slow speed test of 4 r.p.m. of the 
ratchet. This test to be designated by the letter “S”. 

Second: Test units at the first speed test of 14 r.p.m. of the 
ratchet. This test to be designated by the letter “F”. 


In each test the ratchet should be turned for the complete 
number of revolutions shown in the tabulation shown in Table II, 
opposite the make of lubricator tested and the total oil delivered 
by each unit in these numbers of revolutions measured, preferably 
in a 100 cc graduated glass. 




























HAND CRANK TEST 


If a test rack is not available at the point, where in accordance 
with these instructions, the lubricator is to be given general 
repairs, (general repair point or maintaining point) the efficiency 
of each pumping unit is to be determined at the time the lubri- 
cator receives general repairs, by hand cranking lubricator and 
following the same procedure otherwise as for test rack test. 


At times other than general repairs, when necessary to apply 
new or secondhand pumping units or when on account of parts 
not being properly lubricated pumping unit efficiencies are to be 
checked in accordance with instructions the lubricator being hand 
cranked in place on the locomotive and the pumping unit efficiency 
determined as on rack test. 


Great care must be exercised in hand cranking to see that the 
lubricator is cranked at the specified speeds of 4 and 14-r.p.m. 


The report was signed by J. R. Brooks (chairman), super- 
visor, lubrication and supplies, C. & O., Richmond, Va.; W. R. 
Sugg, superintendent fuel conservation, Mo. Pac., St. Louis, Mo.; 
D. C. Davis, lubrication engineer, A. T. & S. F., Topeka, Kans. ; 
L. N. Griffith, lubrication engineer, So. Pac., San Francisco, 
Calif. and J. W. Hergenhan, assistant engineer, test department, 
N. Y. C., New York. 
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Tue twenty-eighth annual meeting of the Master Five committee reports and three individual papers a 
Boiler Makers’ Association, held at the Hotel Sherman, were included in the program of the meeting. The papers a 
Chicago, on September 23 and 24, was attended by were read by E. M. Grime, engineer of water service, fal 
nearly 300 members and guests. The meeting was opened N. P., on Recent Trends in Boiler Water Treatment ; by suf 
by an address by President C. W. Buffington, general Ray McBrian, engineer of standards and research, D. & adh 
master boiler maker, C. & O. Another address was made .R. G. W., on Steel for Firebox Boilers; and by F. P. que 
by C. B. Hitch, superintendent of motive power, C.& O. Houston, International Nickel Company, on Staybolts. “ 
cre 
nec 
Importance and Responsibility of Good Supervision 
By C. B. Hiteh 
Superintendent of Motive Power, Chesapeake & Ohio 

Mr. Hitch said that never was there a time when the impor- such a condition will require extra care in the inspection and at 
tance and responsibility of good supervision in the boiler depart- selection of material if strength and safety are to be maintained. the 
ment should be given greater consideration. “You are aware,” “The conservation of material will require a high degree of a 
he continued, “of the increased difficulty and delay in obtaining skill and workmanship on the part of boiler shop labor. T his in 
various materials, particularly boiler steel. This situation is applies particularly to such operations as laying out, chipping, ed 

likely to continue for some time and probably will become more drilling, flanging, etc., in which considerable material can be 
difficult before it improves. The conservation of material is, spoiled or excess used if proper care and judgment is not ¢xer- Ap 

therefore, of the utmost importance. cised. It is also important that the tools used in performing 
“This situation throws a heavy responsibility on the super- these various operations be maintained in good condition and im 3 
vision of the boiler department along with all other departments proper adjustment. : i 
on our railroads, since we must be prepared to handle increased “You are all aware of the increased demands for motive power pee 
business with a decreased supply of new materials available for and the length of time now required to build new locom: tives. “ 
repairs and new construction. Therefore, we must-improve our This makes it necessary that present locomotives be availal'e for oN 
efficiency in the use of materials. service the greatest possible time, which means that time «ut of - 
“It may be necessary, in many cases, to resort to patching service for shopping and running repairs must be reduced to 4 a) 
where, under more favorable conditions, new construction would minimum. “3 ; 
otherwise be used. To determine the extent to which patching “The problem is complicated by the demand for skilled iabor = 
should be done will require a high degree of skill and judgment in the defense industries, which has decreased the supply avail- “J 
on the part of the boiler shop supervision, since strength and able to-the railroads. This in the face of the fact that the amount i 
safety must not be sacrificed. There will be a tendency to lower of skilled labor required by the railroads has increased «ue to a 

the quality of new materials produced, including boiler steel, and the increase in traffic brought on by the defense program. The 
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result has been the calling back of large numbers of men who 
have been on furlough for some time, and in some instances, the 
employment of new men who are not familiar with railroad work, 
and who must be broken in and trained before they can become 
efficient workmen. It is the duty of the supervising officers to 
provide the necessary training. It is impossible for the super- 
vising officer to give each man individual attention for any con- 
siderable length of time, however, by providing adequate super- 
vision, the situation can, if proper judgment and foresight is 
used, be successfully handled. 

“For instance, the particular qualifications of each man can be 
determined and he should be assigned to the work for which he 
is best suited. Those having little or no experience should be 
given jobs requiring the least skill, while those better qualified 
can be given more exacting work. Also, inexperienced men 
should be assigned to work with more experienced men whenever 
possible and advanced to more difficult work as their skill 
develops, or assigned a certain job for which they show particular 
aptitude. 

“This system has been tried out in other industries and proved 
to have the advantage of allowing a skilled force to be built up 
rapidly in case of emergency. However, if carried too far, it 
has the disadvantage of developing a large number of so-called 
specialists who would not be fit for general boiler work and who 
could not be used to advantage if there should be an appreciable 
falling off in the amount of work to be handled. It is up to 
supervision to determine just how far it should be carried. This 
advantage can be reduced considerably by maintaining a full 
quota of apprentices and by seeing that they receive proper 
general training. 

The increased demand for available locomotives calls for in- 
creased shop output. It is up to supervision to see that the 
necessary work is performed, and that the output is not in- 
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creased at the expense of good workmanship. It is far better 
to experience some delay in the shop than to risk accidents and 
failures on the road. The situation imposes considerable re- 
sponsibility on the boiler inspectors. They are charged with the 
duty of reporting work necessary to maintain the boilers in a 
safe and suitable condition for service, and that all repair work 
is properly done. Under present conditions they should be par- 
ticularly careful to see that no unnecessary work is called for. 
This will require the very best of judgment on their part. 

“If the work is scheduled and the officers in charge of the 
main shops are informed a sufficient length of time in advance as 
to the condition of the boiler on each locomotive, together with 
the work that will be required at the next shopping of the loco- 
motive, they can and will have on hand the necessary materials 
and labor to handle the work promptly and efficiently.” 


Application and Maintenance of Flues and Tubes 


The first part of this report went into the details of cleaning, 
cutting and safe-ending flues and tubes and described some of 
the recently developed equipment for doing this work in the flue 


shoj This abstract is confined to that part of the report deal- 
ing with the application and maintenance of flues and tube and 
the problem of cracks in flues. 


Appiication and Maintenance of Flues and Tubes 


_ On new flue sheets care is taken to drill a smooth hole which 
is chamfered on both sides to \g-in. radius, all flue holes having 
l-in. cuide hole punched first. 2-in. and 2%-in. tube holes are 
drilled the same size as the outside diameter of tube in back 
flue sheet and 4g-in. over the outside diameter of tube in front 
flue sheet, 3% in. and larger are cut with a special two blade 
cutter, 3% in. flues being swedged to 3 in. outside diameter. The 
hole in the back flue sheet is cut 549-in. and hole in front flue 
sheet ut 31%» in. 5%4-in. outside diameter flues are swedged to 
4% in. outside diameter and hole in back flue sheet cut 423o in., 


t sheet 51% in., all work being handled on a large radial 
arill. ‘ 

On old back flue sheets, the old welding is removed if flues 
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are welded to back sheet and flue holes chamfered with a rose- 
bud bit, or filed by hand with a half-round file. Flue holes 
found out of round are reamed. 

Flues are applied with copper ferrules, expanded and beaded. 
Copper ferrules are 5% in. wide and of varying thickness to 
compensate for wear in flue hole. Coppers are set in sheet %2 in. 
in on fire side and rolled in place. All flues are applied with a 
slight drive fit; 2 in. and 2% in. tubes are set to length with a 
tube setter sectional expander, allowing ™% in. for the bead. 
Large flues are set and heeled over by hand. All flues and tubes 
are expanded in the back end with boss expander, turning ex- 
pander three times in each tube or flue. After flues or tubes 
have been expanded on back end, front end is cut to length. 
Flues and tubes are ‘then beaded in the back end. All flues and 
tubes are shimmed if necessary and rolled on front end. All 
superheater flues and 30 to 60 per cent of all small tubes are 
beaded on front end. After break-in fire up, superheater flues 
are light rolled and all flues run over with beading tool on back 
end and welded. Some railroads do not make a general prac- 
tice of electric welding beads when flues are applied. In some 
districts flues run their life without requiring electric welding 


- 
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of beads. In other districts beads are welded at 30,000 to 40,000 
miles of service. 

Cinder cutting is the heaviest maintenance item on high pres- 
sure and high capacity engines. It is necessary to renew part 
of a set of flues and tubes due to cinder cutting at 90,000 to 
100,000 miles. This is generally in the form of a vee at the 
top and requires renewal of approximately 100 flues and 30 tubes. 

When flue beads are electric welded, the flues are worked 
over; that is, expanded and beaded, sheet and beads sand blasted, 
and electric welded with boiler filled with warm water, starting 
welding in center and working both ways. 


Arcu TUBES 


The following method should be followed as closely as pos- 
sible, that there may be a standard application. Drill a guide 


° Electric. 
_ Weld 
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(a) (b) (c) (d) 
Fig. 1—Method of applying welded flues flush with sheet 


hole in sheet or punch hole, then drill proper size hole for tube 
Yo in. larger than tube. Have the tube bent by a cold bending 
machine. 

Cutting the tubes off with oxy-aeetylene torch is not recom- 
mended without chipping off the slag accumulation after burn- 
ing. The tubes then should be properly placed in holes and 
held with clamps so they will not slip. Also use gage to see 
that they are held straight for proper set for arch brick. Then 
roll_and bead or flare out. We recommend that the tubes extend 
past the sheet %4 in. for beading, and % in. for belling. 

The use of copper ferrules where tube holes become large is 
good practice, but the thickness of copper should have a limit. 
We recommend that the radius of arch tubes be given careful 
consideration, as we feel that better cleaning can be done as 
well as taking care of the expansion and contraction. They 
should enter the sheets at right angle, where possible. Good 
results are also being obtained where the sheet at holes are 
built up to 3% in. thick. 


The Cause of Flues Cracking 


Cracking .is caused by the expansion and contraction of flues 
allowing sediment to enter the space between the flue and the 
copper, causing small leaks through welds. These small leaks 
add to the caustic contents of the scale until the flue is cracked. 
By applying an antidote which is immune to caustic, it is hoped 
that the beads will -not crack. 

Before this was found two locomotives, one a large Pacific 
and the other a large Mikado, carrying steam pressures of 215 
Ib. and 225 Ib. respectively, had flues set without the use of 
copper ferrules. The back flue sheet was countersunk % in. 
deep, flues worked in hole the usual way and flues beaded back 
in center line of hole, after which flue bead was welded to 
sheet. This was done with the thought of keeping the flue bead 
as cool as possible and thus avoid flue beads burning and 
breaking. 

These locomotives are now going into their third year, having 
made more than 100,000 miles each, with no trouble from burned 
flue beads or cracking of same. This proves that if the flue 
bead is kept cool, it will not crack. 

The fire cracking of flues has long been the source of trouble 
and expense to the railroads. There is a method used in apply- 
ing flues with success, that is, countersinking the sheet. Flues 
are flared over in the counter-sink and welded, after they have 
been worked. This method is shown in Fig. 1. 

Some roads safe end their flues with a heavy gage safe end, 
but it does not correct the trouble with fire cracking, leaking 
from welds breaking loose and cinder cutting. 








In February, 1936, we devised a method of applying a sleeve 
to a tube, an application of which was made to a Pacific type 
passenger locomotive at the crown sheet, where the circulating 
tube enters. The original tubes are still in service, having almost 
five years service in heavy passenger duty. These tubes have 
never leaked, nor was it necessary to do any work on them, 
other than to clean them at monthly inspection periods. Later 
on this same method was used to apply arch tubes, and still 
later, flues were applied using this same method. There are 
some flues that have been in service three years, without a sign 
of a leak, and in no case has there been any trouble experienced 
since this method was used. This method is shown in Fig. 2 

In the application of a flue, using this method, the copper 
ferrule is eliminated and the flue is swedged straight back to 
receive the sleeve, the sleeve being slightly smaller than the hole 
in the back flue sheet. The sleeve is welded to the flue on the 
water side, and when applied is left flush with the back of the 
flue sheet. The flue sheet being countersunk slightly. The 
sleeve is then welded to the sheet, after the flue has been rolled 
just tight in the sheet. The flue which projects over the sleeve 
can then be beaded, and it is optional whether the beading is 
welded or not. 

This method hag been used successfully on the circulating 
tubes of semi-water tube fireboxes since February, 1936 and is 
now used exclusively on one railroad with this type of firebox. 
As a matter of fact, it is a standard application and these tubes 
are connected to the crown sheet and side sheets with this 
arrangement. This method is now being used in the application 
of flues. It is particularly adaptable and beneficial where the 
tubes are subject to cinder cutting, as two thicknesses of metal, 
will, of course, stand twice the amount of cinder cutting. 

In the application of flues, the welding of the sleeves to the 
flues is now being done by acetylene. The first arrangement 
called for electric welding at this point, but both methods are 
equally good. The thought was that there may be thé possibility 
of electric weld penetrating too deep into the flue, or perhaps 
burn completely through, which of course, would destroy the end, 
so as a matter of precaution, it is recommended that the flues be 


Sleeves Cut from Good Flues and Annealed 
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Fig. 2—Left: Hole in back tube sheet—Right: Flues applied with 
welded sleeves and tack welded to back tube sheet 


welded to the sleeves by acetylene. The application of the flues, 
after the sleeves have been welded on the water side, should be 
as follows: The flue hole should be cotintersunk at one half 
the depth, at 45 deg. and after the flue is applied to the hole, 
the end of the sleeve should be flush with the outside of the 
back of the flue sheet, and rolled just tight in the sheet. The 
sleeve is then electrically welded to the flue sheet at the counter- 
sink, all ‘the way around. After the sleeve has been welded 
to the sheet, the weld is smoothed flush with a light bobbing 
or chip off the weld flush with the sheet. The end of the flue 
is then beaded, and it is optional as to whether the beading 1s 
to be welded or not. It is not recommended that the beading 
be welded, as this may defeat the expansion and contraction 
which occurs at this point. 

In October, 1940, a complete set of flues were applied by this 
method. These were located at critical points where cinder cut 
ting is the heaviest, and temperatures are the highest. Inspection 
was made the first of this month, and it was noticed that the flues 
applied by the standard method were leaking and cracking; w shile 
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Fig. 3—Flues and sleeves rolled tight in back tube sheet, sleeves 
welded complete and bead applied to. flues 








the flues applied with the sleeve looked just the same as they 
were the day they were applied. 





The report was signed by Frank A. Longo (chairman), gen- 
eral boiler foreman, S. P.; J. M. Stoner (vice-chairman), super- 
visor of boilers, N. Y. C.; H. A. Bell, general boiler inspector, 
C. B. & Q.; S. P. Mahanes, district boiler inspector, C. & O.; 
H. E. May, shop engineer, I. C.; G. E. Burkholtz, general boiler 
inspector, St. L.-S. F.; J. J. Desmond, boiler foreman, Washing- 
ton Terminal Co.; W. Freischleg, boiler foreman, Wabash; 
T. H. Moore, general boiler inspector, W. M., and E. H. Gilley, 
general boiler foreman, Grand Trunk. 


Discussion 


There was considerable discussion on the problem of cinder 
cutting. Some roads tried leaving out copper ferrules resulting in 
increased cutting. When one road did this the mileage between 
flue renewal dropped to 90,000. The ferrules were restored and 
the mileage increased to 225,000. Another road which prossered, 
beaded and welded flues, obtained from 342,000 to 350,000 flue 
mileage. This same road obtained 577,628 flue miles on a 
Hudson type locomotive. It was generally agreed that no 
positive cure has been found for cinder cutting. 


Straight Vs. Tapered Radial Staybolts 


Over a period of 27 years, committees of this Association have 
made tests to determine the relative holding power of various 
types of crown bolts. The tests conducted in 1910 indicated that 
button-head radials showed a decrease of 56.4 per cent in holding 
power when heated to 860 deg. F. as compared to 70 deg. F. 
Tapered head radials showed a decrease of 51.4 per cent when 
heated to 820 deg. F. The button-head radials failed at the head 
and pulled through the sheet whereas the tapered-head radials 
sheared off the head and stripped the threads on the bolt and in 
the sheet. Similar tests on straight radials indicated a decrease 
in holding power of 60.8 per cent. 

Tests were conducted again in 1921 with the following results: 


Test Condition Lb. Remarks, 
No. of pull Where broken Kind of head pull in. 
1 Cold Head pulled off Button-head with 23,750 Plate dished 
head drilled off yY% 
15 Cold Bolt broke 3 Full button-head 29,510 Plate dished 
inches from head 
4 Cold Head pulled Hammered head with 19,400 Plate dished 
through sheet taper 1}4 inches in 12 56 
inches 
14 Cherry red pulled Full button-head 7,100 Plate dished 
pe 9 


7 Cherry red Head pulled Button head with 4% 7,730 Plate dished 
off head drilled off 5 

1 Cherry red Head pulled Hammered head with 2,900 Plate dished 
through sheet taper 1% inches in 12 % 


inches 


All of the above tests with the exception of those made cold, 
were made with the heat as near the same temperature as it was 
possible to get them, that is about a cherry red. It can be seen 
that as long as the sheet is cold the hammered head type of bolt 
is of ample strength and even when the sheet is cherry red it 
takes 2,900 Ib. to force the plate from the bolt. 


Test of Steel Crown Bolts 


Presuming that these previous recorded tests were made with 
iron aybolts it was. thought to be of value to this present inves- 
tigation and purpose of this topic if a test could be made of steel 
crown bolts as a comparison with the previous tests. Through 
the courtesy of the management of a railroad using all steel stay- 
bolts this was arranged. Three types of crown bolts were tested. 
Straight threaded bolts with hammered heads, tapered threaded 
bolts (1% inch in 12 inch) with hammered heads, and a button 
or panhead type of bolt. These were applied to section of 34-inch. 
firebox steel plate. One of each type of bolt was pulled at room 
temperature, and one of each type was pulled with plate and bolt 
heated to a dull red, about 750 to 800 deg. F. 

_ These tests were made on a Riehle testing machine with the 
tollowing results. All bolts made from 1%g inch steel bar stock 
With ends upset in bolt machine. 
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Test Condition Lb. Remarks, 
No. of pull Where broken Kind of head pull in. 

1 Cold Head pulled off Straight hammered head 33,020 Plate dished 
poe bolt out of 1% inches diameter Y% 
sheet 

2 Cold Head pulled off Hammered head with 33,250 Plate dished 
and bolt out of taper 1% inchesin 12 , y% 
sheet inches, diameter 1% 

inches 

3 Cold Body of bolt Panhead bolt, 1% 42,300 Plate dished 

elongated inches dia., taper 4 % 


inch in 12 inches 


4 Dull red Head pulled off Straight hammered head 31,200 Plate dished 
oe bolt out of 144 inches diameter % 
sheet 

5 Dull red Head pulled off Hammered head with 34,850 Plate dished 
and bolt out of taper % inch in 12 % 
sheet inches, diameter 1% 

inches 

6 Dull red Body of bolt Panhead bolt, 1% 41,750 Plate dished 

elongated inches diameter, taper % 


¥% inch in 12 inches 


It will be noted that in each test of the straight threaded bolts 
and the tapered bolts they failed by pulling out of the sheet, 
whereas in both tests of the panhead bolt the head held, the 
point of failure was in the body of the bolt which yielded. 

The behavior of the heated taper bolt was rather interesting, 
although both were made at the same time from the same mate- 
rial, it required 1,600 more pounds to pull the tapered bolt heated 
than it did to pull it cold. 

The test however clearly indicates the superior strength of the 
panhead bolt over the taper and straight radials. 


- Committee Not Unanimous in Opinion 


The majority of this committee, basing their opinion on many 
years of experience, recommend the adoption of the tapered ham- 
mered head as standard. However, the question in the mind of 
the chairman of this committee is, “Should we sacrifice a greater 
degree of security for ease of application and maintenance?” For 





The Newly Elected Officers 


President: Myron C. France, general boiler 
foreman, C. St. P., M. & O., St. Paul, Minn.; 
vice-president: .Frank A. Longo, neral 
boiler inspector, So. Pac., Red W. City, 
Calif.; secretary-treasurer: A. F. ne cai 
general supervisor of boilers and welding, N. 
Y. C., Albany, N. Y. Executive Committee— 
term expiring in 1944: Sigurd Comoe anc 
supervisor of boiler inspection a main- 
tenance, N. Y. N. H. & H., East Milton, Mass.; 
R. W. Barrett, chief boiler inspector, Can. 
Nat., Toronto, Ont.; E. H. Gilley, general 
boiler foreman, G. T. W., Battle Creek, Mich. 
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many years the Canadian National adopted as standard the button- 
head type of bolt. In common with many other railroads it was 
decided to replace button-heads with taper headed bolts, with 
hammered ends on all locomotives. Thus on all new power and 
new firebox applications alternate sections of straight and taper 
crown bolts were applied. Taper 1% inch in 12 inch. From a 
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Fig. 3 








maintenance point of view this was very satisfactory; any leaks 
occurring could easily be taken care of, which admittedly is mor« 
difficult in the case of button-head application. However, experi 
ence has taught us that a greater degree of security is more essen- 


tial than ease of application and maintenance. . Consequently i: 


was decided after careful consideration that as the panhead crow: 


bolt was the design that would sustain the maximum amount of 


pressure, and the straight threaded hammered head bolt was th« 
weakest, that all non-syphon locomotives passing through the 
shops for repairs, the crown sheets should be changed as shown 
in Fig. 1. The first four rows to be flexible expansion stays fol- 
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lowed by alternate sections of panhead bolts and straight ham- 
mered head radials. These are from 10 to 14 rows wide accord- 
ing to the width of the firebox. Fig. 2 shows the design of the 
panhead crown bolt having a taper of % inch in 12 inch. 

For oil burning locomotives where the excess material in the 
head of the panhead may give trouble, it is recommended that 
alternate sections of minimum diameter straight threaded bolts 
and taper bolts at least % inch larger in diameter be used. In 
other words, that alternate weak and strong sections of bolts be 
applied. 


Taper Per Foot 


A survey of previous reports as to the most desirable taper for 
crown bolts have shown these to vary from % inch to 3 inch 
12 inch. The majority, however, favoring 1% in. in 12 inch, as 
being the taper most suitable for adequate staying of the crow? 
sheet. It being claimed for this type of bolt that once they are 
properly applied they are there to stay for the full life of the 
firebox. — 

The following table gives the permissible tolerances for straight 
taps and should be adhered to at all times. 
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Dia. of Minimum Maximum Tolerance 

staybolt, in. tap dia., in. tap. dia., in. allowed 
ue -9385 -9425 -0040 

1 1.0010 1.0050 -0040 

1% 1.0635 1.0675 -0040 

1% 1.1265 1.1310 -0045 

136 1.1890 1.1935 .0045 

1% 1.2515 1.2560 -0045 


For new boilers or application of new fireboxes to boilers 
removed from their frames where boilers can be turned it is 
advantageous to use long taps in some instances. In general, 
however, it is recommended that short parallel taps as shown in 
Fig. 3 be used with spindles or pilots of required lengths. 

No attempt is made to synchronize the threads of the inside 
and outside sheets as it is found from experience that the crown 
sheet will adjust itself to any little variation of pitch. The use 
of interrupted thread taps permits greater. ease in tapping. 

For the application of tapered crown bolts, the taps shown in 
Figs. 3 and 4 are the style most favored for this work. The 
reamers are also shown. These can be made from used taps 
ground to suit. 


Steel Staybolts 


The use of iron for stay and crown bolts is common on this 
continent, whereas those who use steel bolts are in the minority. 
The Canadian National was the pioneer in the use of steel stay- 
bolts, having applied these exclusively to their fireboxes for the 
past twenty years. Objections have been raised to the use of 
steel, that they are hard to drive, difficult to thread, and do not 


upset in the holes. This has not been the experience of the above 
mentioned railroad. At first when the change over was intro- 
duced men riveting staybolts noticed that the bolts were somewhat 
harder to drive. This was soon forgotten; also it has been found 
advisable on the vertical threading machines to thread steel bolts 
with a preliminary and finishing cut to ensure a perfect threaded 
staybolt. Any extra cost involved in the application of steel bolts 
is more than amply repaid by the freedom from broken stay 
and crown bolts in enginehouses. Formerly in the iron staybolt 
days enginehouses who did not report the renewing of 200 to 300 
broken staybolts per month were suspected of neglect in their 
staybolt examinations, today finding of broken staybolts at 
monthly and annual examinations is the exception rather than 
the rule. 

The report was signed by R. W. Barrett (chairman), general 
boiler foreman, Can. Nat.; Wm. N. Moore (vice-chairman), 
general boiler foreman, P. M.; H. H. Service, general boiler 
inspector, A. T. & S. F.; E. E. Owens, general boiler inspector, 
U. P.; L. R. Haase, district boiler inspector, B. & O.; G. L. 
Young, boiler foreman, Reading; Mark Manley, general boiler 
inspector, L. & N.; L. Nicholas, general boiler foreman, C. I. & 
L. and James A. Guinther, boiler foreman, L. & N. E. 


Discussion 


The discussion centered around the -experience the various 
railroads have had with the tapered radial staybolt. One road 
reported that when it adopted this type of staybolt, crownshéet 
leaks were eliminated and maintenance reduced to a minimum. 


Chemical Treatment of Boiler Feedwater 


\t the present time there is general acceptance of the theory 
and practice of water treatment. Most of the important main 
line watering stations on our railroads are receiving treatment. 
However, there remains a large field for further improvement in 
the proper application of water treatment to the remaining water 
supply stations on the main lines and to the water stations on 
branch lines, etc., as will be covered more fully in this report. 

Outstanding in the development of water treatment during the 
last decade and of particular interest to boiler makers has been 
the development of testing apparatus for the control of all the 
various phases of these operations. Test kits have been developed 
for rapid field analysis of the raw and treated water supplies so 
that it is possible to determine the amount of treatment necessary 
and then check to see that the final product is up to standard. 
Other test apparatus has been devéloped that makes it possible to 
know exactly the condition of the water in the boiler within a 
few minutes after its arrival in a terminal. Thus it is possible, 


at all times, to control and check all factors of boiler operation 


whether it pertains to the condition of the heating surfaces of the 
boiler or to the quality of steam that the boiler is capable of 
producing. 


Savings Effected in Boiler Maintenance 
and in Fuel 


railroads of the United States use about 350 billion gal- 
lons of water a year only about half of which is treated for 
boil r feed purposes. A conservative estimate of the scale form- 
ing ‘natter neutralized by such treatment would be approximately 
262,000,000 Ib. Studies made by the Water Service Committee 
of the A. R. E. A. indicate a saving of 13 cents per pound of 


scalc-forming matter removed. The actual experience of rail- 
roa’s has indicated savings considerably in excess of this figure. 
However, at a 13 cent a pound figure, the potential annual saving 


to railroads would be $33,125,000. 

One railroad has saved, in a decade in washouts alone, 1%4 
cents per mile. All committee members reported that their roads 
had been able, where 100 per cent treatment was used, to extend 
greatiy the washout periods. Another reports a saving of 1.2 
cents per mile in boiler makers’ payroll costs, and % cents sav- 
ing in fuel per mile since going from partial to 100 per cent boiler 
feedwater treatment. From the available data, it would indicate 
that when all savings made possible by complete treatment. are 
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taken into account, a road should save from 4 to 7 cents per 
locomotive mile. 

Since the proven savings due to water treatment are so great 
and since there is available to the railroads a further savings of 
upwards of $25,000,000 per year through the extension of water 
treatment to the remaining untreated water supplies, we unre- 
servedly put ourselves on record as recommending the comple- 
tion of the water treatment program at the earliest moment, not 
only for the savings to be realized, but also to obtain greater 
availability of power. 


Pitting and Corrosion in Boilers 


With few exceptions, the problem of pitting and corrosion has 
been minimized. The chemicals best suited for the prevention 
of scale formation have also taken care of all but the worst cases 
of attack on metal. The water service committee of the A. R. 
E. A. and the feedwater treatment companies have found that 
by carrying the proper ratio of alkalinity, together with suitable 
organic treatment, pitting and corrosion can be eliminated. The 
reports of the membership substantiate these claims. The one 
report we have of pitting and corrosion comes from South 
America where treatment of a different type than that generally 
in use in the United States is being used. These difficulties are 
being minimized by the use of supplementary treatment. 

Insofar as United States practice is concerned, adherence to 
present practice where complete treatment is now provided and 
the extension of these practices to present untreated or partially 
treated supplies will completely eliminate this problem as a mat- 
ter of any consideration from our maintenance program. 


Control of Dissolved Solids and the Most 
- Economical Method of Blowing off Boilers 


The development of a comprehensive water treatment program 
is a complex problem, but not necessarily a difficult one. The 
one thing essential to success is the understanding cooperation of 
all departments of the railroad concerned with these operations. 


“The engineering, operating, and mechanical departments are all 


involved in the program and each contributes to the success of 
the operation. 

Proper test equipment is essential to the success of the water 
treatment program. Such apparatus has been made’ available 
over a period of years due to the pioneering efforts of the large 
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water treatment companies. Portable test kits for every kind of 
test of raw, treated, or boiler water are available to the railroads, 
together with the services of qualified men to instruct and assist 
supervisors in making whatever adjustments may be required as 
determined by such tests. 

An important part of this work is the control. of the amount 
of dissolved solids in the boiler water of engines being handled at 
terminals. Test apparatus is now available which indicates the 
total dissolved solids in a quick, simple manner. The use of 
this apparatus determines the actual condition of the boiler water 
and the resultant figures may be used on the work report to 
justify continued operation of the boiler without either a water 
change or boiler wash if the readings show that such work is not 
required. Frequently it is only necessary to blow’ down one or 
two glasses of water in order to condition the boiler for another 
trip, thus keeping the locomotive in service. 

The best types of apparatus for such terminal testing use the 
electrical conductivity principle. The Nalcometer furnished by 
the National Aluminate Corporation is of this type. Correspond- 
ing apparatus known as the Dearborn Concentrometer is fur- 
nished by the Dearborn Chemical Company. 

We are further advised by the chemical companies that their 
research departments are continuing their studies working toward 
producing treatments which will permit carrying higher dissolved 
solids in the boiler waters. This would permit safe operation 
with a reduced blow-down schedule and is a worthwhile devel- 
opment. 

The blowing of boilers is equally important. We find that 
most railroads control the blowing by the intermittent use of the 
large blow-off cocks. A great many improvements have been 
made in design and location of intermittent blow-down equipment, 
so as to take care of localized conditions of the various railroads. 
The use of the automatic continuous blow-off equipment has been 
extended during the past years, as has the electromatic system of 
blowing. The further use and improvements of these automatic 


systems of blow-down will, no doubt, be made, to the benefit of 
all railroads. 
We have learned that all natural waters analyze differently 


from a chemical standpoint. Since all waters are not the same 
chemically, the equipment and treatments to treat these various 
waters, must be designed so that-a uniform result is obtained. 
If railroads are to take full advantage of 100 per cent treatment 
of boiler feed waters, the railroads themselves must have this 
department organized and controlled so that complete cooperation 
will be had between all other departments. 

This association is well aware of the research work that has 
been, and is now being done by the water treating companies 





and other research institutions. It would appear that our duty 
as railroaders, is more clearly to determine the actual saving 
that has and can be made, by the use of water treatment, and to 
see that such savings are made. Since such savings must include 
the study of the quality of water, type of treatment, and main- 
tenance and operating cost figures, it would seem advisable that 
the A. R. E. A. Water Service Committee and the Master Boiler 
Makers’ Association should work on the project of developing 
suitable figures covering the actual savings that can be made by 
properly treating all types of boiler feedwaters. We have been 
advised by some members, located in the South and East, that 
they have been unable to justify expenditures for treatment on 
low-hardness, high-silica-content waters by the use of the A. R. 
E. A.’s 13-cent figures, whereas, it is known that the maintenance 
cost, in actual practice, far exceeds the cost of proper water 
treatment. 

The report was signed by Carl A. Harper (chairman), general 
boiler inspector, N. Y. C. (Big Four); I. N. Mosley (vice- 
chairman), master boiler maker, N. & W.; S. E. Fegan, district 
boiler inspector, Can. Nat.; F. H. Maurer, boiler foreman, B. & 
A.; E. Crapper, chief boiler inspector, Buenos Aires Great 
Southern (Argentina); R.’ L. Guanero, general boiler foreman, 
D. & R. G. W.; A. P. Roberson, district boiler inspector, Great 
Northern, and L. J. Johnson, Jr., boiler foreman, F. E. C. 


Discussion 


Two prepared discussions and an illustrated talk by W. C. 
Schrader, Bureau of Mines, Washington, D. C., followed the 
presentation of this topic. Mr. Schrader stated that three fac- 
tors combine to produce inter-crystalline cracks in a boiler. (1) 
leakage that allows concentration of the boiler water; (2) high 
stress in the boiler metal arising either from cold work or 
applied stress; and (3) chemical action of the concentrated boiler 
water on the stressed steel. He then presented slides which 
showed the design of an embrittlement detector that can be 
attached to the side of the locomotive boiler. This device was 
described in an article on page 262 of the July, 1940, issue of 
Railway Mechanical Engineer. 

He then showed test results using waste sulfite liquor in the 
feed water of both carbon steel and high alloy steel locomotive 
boilers. The use of this chemical slightly reduced the cracks 
in the boiler steel. Sodium nitrate was then used in similar 
locomotive boilers with the result that no cracks appeared in 
the boilers under tests. These tests, he said, indicated that they 
have gone far in finding the solution to caustic embrittlement or 
intercrystalline cracking. 


Shop Kinks and New Ways of Doing Things in the Boiler Shop 


This report was a collection of notes and drawings on methods 
of performing boiler operations found satisfactory by members 
of the association. From a group of. 17 ideas illustrated in the 
report a selection, shown on these two pages, was made. - Fig. 1 
shows a method of patching a syphon-equipped boiler so that 
about nine welds may be eliminated in a troublesome zone. Fig. 
2 shows an improved type of cylinder head casing fabricated by 
the use of welding. Fig. 3 is a method for providing the air 
pump clearance at the smokebox front. Welding is again used 
in the manhole cover hinge in Fig. 4. When it becomes necessary 
to renew an outside throat sheet without removing the boiler 
from the frames the manner in which it may be accomplished 
is seen in Fig. 5. Fig. 6 shows an arrangement for tender tank 
splash plates which was found to be without cracked sheets or 
loose rivets after eight years service. Experience indicates that 
the sheets should be flanged not less than 2 in. or more than 
3 in. for best results. Fig. 7 is a home-made holder-on of the 
yoke type by means of which work can be done on shell courses 
without removing the dry pipe or on outside throat sheets with- 
out removing the combustion chamber. These are only two of 
its many uses. A strong and solid staging in a safety requiré- 
ment in any shop and the one shown in Fig. 8 meets. rigid 
requirements. Some of the other shop kinks not included here 
are flanging block for syphon diaphragm; heavy gage nickel- 
content flue safe end; rotary flue bead remover and a method 
of locating crown sheet. 
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Notes on Boiler Work 


Following is a selection from a group of notes on boiler work 
that formed part of the report: - 


MANUFACTURING OF BOILERS 


In using alloy steel for boiler- courses, the plate should be 
scalloped at both ends for the proper radius. Sheets should be 
run through the roller with a slight touch and run in this manner 
until a true circle is reached. 

All plates, making up the seams in boilers, should be fitted 
metal to metal by using fitting up bolts in every other hole. 
The open holes are then to be reamed to required size and 
chamfered slightly inside and outside. Rivets should then be 
driven in all open holes. The fitting up bolts are next removed, 
the rest of the holes reamed, chamfered, and rivets driven. 

Chamfering should be done on all holes in the boiler in order 
to prevent cracks developing out of holes with sharp edges. In 
all cases, where seams or caulking edges are to be sealed by 
welding, use a flat tool to caulk’ seams instead of the regular 
standard type (fuller square tool). It has also been proved 
that any seam or caulking edge on which a standard type caulk- 
ing tool has been used has a tendency to lift the edge, thereby 
forming an opening between rivet Hole and edge; the use of 
a flat tool for caulking does not show this wedge action. 
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Gas WELDING AND CUTTING 


Among many improved methods, none approached the advan- 
Cut Out tages that have and are being offered by the use of the oxy- 
to Suit acetylene process for the cutting and welding of ferrous, alloys 
and non-ferrous metals. 

A recent innovation is that of a gouging nozzle used for cutting 
grooves, repairing a plate edge for welding, removing arc 










\ welds for renewal, removing welded flue heads, etc. 
ts Stationary automatic shape cutting machines are now an im- 
%>, portant and necessary part of modern shop equipment. This is 
Second 0 : : a ae only an aid to increased production but a precision tool 
peration First Operation which makes for greater accuracy in preparing plate of any prac- 
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F Splash Plate 
Arrangement 
0 
Fig. 6 
tical dimension or thickness for assembling and fabrication. Many 


shops have from 225 to 300 regular operations assigned to such 
machines, 

Multiplicity of parts is accomplished by the attachment of 
from one to four blowpipes and for the piling of plate where 


accurate duplication at low cost is a factor. To augment these , 


facilities, portable mechanical driven units are also available and 
used extensively. Machine cutting caulking edges without sub- 
sequent chipping is now standard in many shops. 

Special designs: of blowpipes are now available for cutting 
flexible staybolt sleeve openings in wrapper sheets. Adjustment 
for variable diameters makes possible the cutting of washout 
plug holes, arch tube plug openings, etc. 

The introduction of large gas capacity welding blowpipes facili- 
tates the heating of areas where localized application is important 
and, therefore, offers many economies in boiler shop work. The 
flanging of door holes, sharp corner flanges, laying up of sheets, 
preparation of patches, bending angle iron and other structural 
shapes with the blowpipe are not uncommon operations. 

The report was signed by S. Christopherson (chairman), super- 
visor boiler inspection and maintenance, N: Y. N. H. & H.; B. C. 
King, general boiler inspector, N. P.; A. T. Hunter, assistant 


general boiler inspector, A. T. & S. F.; Frank C. Hasse; J. W.. 


Kennefic, service engineer, Air Reduction Sales Co; J. F. 
Becker ; E. J. Brennan, general boiler foreman, B. & M.; V. B. 
Vogel, supervisor of welding, C. R. I. & P.; H. P. Butler, chief 
boiler inspector, Bangor & Aroostook, and D A. Stark, general 
boiler and mechanical inspector, L. V. 
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EDITORIALS 





Conventions —Good! But 
Not Good Enough? 


Before the meetings of the four so-called coordinated 
associations were held at Chicago on September 23 and 
24, there was a general feeling of uncertainty as to 
their success. Many were of the opinion that, under 
present conditions, the attendance would be light; in- 
deed, there were those who advocated cancelling the 
meetings. It is true that the registered attendance at 
the meetings this year was considerably lower than last 
year, with.the exception of the Master Boiler Makers’ 
Association which was appreciably larger. 

[In appraising the causes for this general reduction in 
attendance, it must be remembered that last year’s meet- 
ing had all the stimulus of an extensive exhibit and 
none of the discouragement of the defeatist psychology 
engendered this year by those who are normally luke- 
warm or positively opposed to association activities, 
and by others who lack the courage of their convic- 
tions. The fact that more than 1,000 members and 
railroad guests of the four associations were in attend- 


ance at the two-day meetings is surely evidence of a 
very wide interest, and that the associations enjoy the 
support of many American railway managements. As 


President Raymond said, in opening the first session 
of The Railway Fuel and Traveling Engineers’ Asso- 


ciation, such meetings were never of greater importance 


than under present conditions of stress in the railway 
industry. 

Word has gone out that no meetings of this or any 
of the other coordinated associations are to be held 
next year. This is in keeping with the recently an- 
nounced decision of the Mechanical Division, Associa- 
tion of American Railroads, not to hold a full-member- 
ship meeting but to return to the practice of the de- 
pression years of convening the committee chairmen 
with the Executive Committee for the purpose of pre- 
senting the reports of the work done by the committees 
during the year. 

In the case of the Mechanical Division, the effect on 
its work of the cancellation of a full-membership meet- 
ing «; not serious. With the large and representative 
mem)ership on most of the committees, the ground has 
been thoroughly canvassed before the reports are finally 
prescited.. I‘urthermore, final action in the matter of 
standards or recommended practice is taken by letter 
ballot after the meeting. 

Such is not the case, however, with the voluntary 
associations of supervisors whose work is not con- 
Cerne’ primarily with the development of official stand- 
ards, but deals in the realm of craftsmanship and the 
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problems of supervision in whiclr personal experience 
is of great importance. 

These associations can make committee assignments 
and reports can be prepared and distributed to the 
members in printed form. Indeed, the four associations 
have already decided to proceed with next year’s work 
on that basis. Fully half of the value of this work will- 
be lost by this procedure, however, because it lies in 
the give-and-take of opinion brought out in the discus- 
sion on the floor as well as in the more intimate ex- 
change of experience and opinion which takes place 
outside of the meeting rooms. 

It is unfortunate that the Mechanical Division has 
chosen to discourage meetings of these organizations. 
The value which comes to the members through these 
exchanges, as well as through the intangible spur to 
the will to greater accomplishment, otherwise called 
inspiration, will be sorely needed by the railroads next 


_year—and every year. 


Three Meehanieal Officers 
On Association Work 


It should be highly encouraging to the men who have 
given liberally of their own time and energy to keep the 
work of the so-called Co-ordinated Associations going 
and to improve its quality that the value of their efforts 
are not without understanding and appreciation on the. 
part of the heads of the mechanical departments of some 
of the large railway systems. Witness the remarks made 
by three of them before the recent meeting of the Car 
Department Officers’ Association at Chicago. 
E. B. Hall, chief mechanical officer, C. & N. W., and 

a member of the Mechanical Division, General Commit- 
tee, referred to the difficulty in securing working com- 

mittees and competent chairmen, without whom the 

activities of any group such as the Car Department 

Officers’ Association are essentially curtailed and crip- 

pled. He said: “I have arrived at the conclusion, 

which to some extent may be an admission on my 

part, that the remedy for this lies largely in the hands 

of mechanical department heads. More car- and loco- 

motive-department officers must be given permission to 

attend conventions of this character. Men selected for 

committee work must be given to understand that their 

supervisors encourage and support activity of this na- 

ture. That they be given full release from their rail- 

road assignments to attend committee meetings when 

called is evidently very necessary. In other words, a 

more tolerant and co-operative spirit toward associa- 
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tion work on the part of mechanical-department heads 
is necessary. You may rest assured that I will do 
everything within my power to accomplish that re- 
sult.” 

In concluding his address, D. S. Ellis, chief mechan- 
ical officer, C. & O., and also a member of the Mechan- 
ical Division General Committee, said, “I wish to con- 
gratulate President Krueger and the entire membership 
of this association on the excellent work you are doing 
.. . I wish you every-success and express the fond 
hope that we all may never grow too old to learn.” 

K. F. Nystrom, mechanical assistant to the chief oper- 
ating officer, C. M. St. P. & P., and past president of 
the Car Department Officers’ Association, recalled the 
days when the Association was struggling for existence 
and said it was a great satisfaction to him personally to 
see such a successful meeting of an association which 
the railroad he represents is standing behind and expects 
to continue to support wholeheartedly. 


Association Work—A Task 
Or A Personal Opportunity ? 


When a man is placed in a position of responsibility his 


obligation, both to himself and to the industry in which 
he serves, increases in proportion. The experience he 
gains in carrying on his daily work equips him for 
greater responsibility but involves him in a situation 
wherein he must continually look to many other sources 
than his immediate surroundings and associates for the 
knowledge he requires for the successful conduct of his 
job. Fortunately his own work provides him with a 
valuable asset which he can trade with other men in the 
same industry and in the process both the individuals 
and the industry profit. 
No one with any breadth of vision would discount the 
work of an association as a means of extending the 
knowledge and experience of men in industry to all 
others in the same field of endeavor, but there seem to 
be many who do not fully appreciate the potential value 
of an affiliation with an organization the purpose of 
which is to promote the best interests of those within 
that organization and the industry which it serves. 
What this value is and the manner in which it may 

be extended to the individual was rather well summed 
up by J. C. Miller, retiring president of the Locomotive 
Maintenance Officers’ Association when, in addressing 
the membership, he said: “There is real need in organ- 
izations such as ours for painstaking study and investi- 
gation which can best be accomplished by committees 
made up of men from various sections of the country 
who work under a variety of conditions. The gathering 
and assembling of material in a report is in itself a 
challenge to the thinking and better performance of 
those who take part in the project, and when the report 
is finally. discussed by the association and disseminated 
it is a practical and substantial contribution to the entire 
membership. 
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“It is not an easy task to perform successful commit- 
tee work. Techniques must be developed, unless men 
are available who have had considerable experience in 
working on committees for other organizations. Un- 
fortunately the ‘lean thirties’ deprived most of our mem- 
bers of such experiences. We have a lot to learn in 
this respect. We may have deliberately to seek for men 
as new members who can be helpful in this way. If we 
are alert and open minded and seriously study how to 
make committee work more effective we can overcome 
the handicap. 

“The reports presented at this meeting . . . are not 
a 100 per cent job. They are, however, the foundation 
of something that can be built into an invaluable struc- 
ture in the years to come. They represent the medium 
through which data on the variety of practices involved 
in repairing locomotives can be co-ordinated and pre- 
sented to the industry in a manner that it can be used 
to advantage. There is no better way in which the ideas 
of practical men can be brought together’ and made 
available to all.” 

There, in a few words, is a plain statement concern- 
ing what an association can accomplish accompanied by 
specific suggestions as to how it may be done and the 
value that may be expected to accrue as a result. 

At this moment, with a year of convention work fresh 
in the minds of all association officers and committee 
chairmen, there are many who have been charged with 
the responsibility of bringing a convention program to a 
successful conclusion who may be very much inclined to 
feel that it has not been worth the effort. Why do they 
feel that way about it? In the answer to this question 
may be a clue to a weakness of some associations. 

In order to carry on constructive committee work, 
particularly with respect to technical subjects, an asso- 
ciation’s several committees should have an element of 
permanence as regards personnel—permanence in the 
sense that the make-up of a committee should be such 
that there may always be some members with one or 
more years experience in committee work. It is upon 


~ these experienced men that the association must rely to 


carry on the work of that committee in accordance with 
the established policies of the organization and in a man- 
ner that will produce the type of final report that will be 
of maximum value to the people in the industry who 
hope to add to their knowledge by the use of the report. 
It is not a difficult matter for railroad supervisors to 
sit down, in some moment when the demands for more, 
and still more, locomotives and cars is not too pressing, 
and analyze carefully the proceedings of their favorite 
association and decide for themselves whether or not 
the material they have before them is of real value to 
them in their work. Nine times out of ten the answer 
may be that the report they have under consideration 
is lacking in some important respect—it may be that 
important data is missing; that a line of investigation 
was not followed, by the committee, to a logical con- 
clusion or that the information at the committee’s dis- 
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posal was not organized and presented in a manner to 
be readily undersfandable. 

If the job done by the committee fails to measure up 
to your specifications there lies your obligation and your 
opportunity. Exercise your right as a member to insist 
on a better job being done and demonstrate your sin- 
cerity by putting your shoulder to the wheel when 
asked to help. The experience you get will fit you for 
greater responsibility. 


Priorities Have Outlived 
Their Usefulness 


The present system of priorities has outlived its useful- 
ness.. Originally intended for application to a limited 
list of critical materials, against civilian demands for 
which strictly defense products had to be protected, 
the situation has rapidly advanced to a point where a 
tremendous list of materials essential alike to the con- 
tinued functioning of our industrial machine as well as 
to the output of strictly defense products are under 
“priority control. 

The effect of this control is highly detrimental to 
railway transportation. The delivery of cars has fallen 
behind the needs of the railroads during the current 
year and prospects for future deliveries are so dis- 
couraging at the present time that the placing of orders 
has almost ceased. 


Few machine tools are used directly by military 


forces. The reason for priority protection of the ma- 
chine-tool industry during past months lay in the need 
for machine ‘tools to equip the new plants required to 
produce the tremendously expanded volume of defense 
products demanded by the national government. Trans- 
portation is as essential a part of our national establish- 
ment for the production of defense equipment and ma- 
terials as are the industries whose products are ordered 
directly by the military departments of the national gov- 
ernment, which is only another way of saying that loco- 
motives and-cars are of equal importance with machine 
tools. 

A failure of transportation because the railways have 
been unable to expand their supply of equipment suff- 
ciently to meet the tremendous increase in traffic, pres- 
ent and prospective, will cause just as complete a fail- 
ure of the national effort to carry out the defense pro- 
gram as will a direct failure of any of the plants pro- 
ducing them, to meet the planned outputs of airplanes, 
tanks, guns, shells, or ships. 

Until the minimum current needs for expanded facili- 
ties of transportation as well as of other essential in- 
dustries are taken into account as of equal importance 
with the needs for strictly defense products, the gov- 
ernment allocation of materials is based upon unreality. 
The railroads, as well as other essential links in the 
chain of our national productive establishment, must be 
accorded their share of all essential materials currently 
without any question of priority. Only thus can the 
establishment be kept in a state of balance by which 
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the greatest output of defense materials can be pro- 
duced—and delivered where they can be used. 


New Books 


PROCEEDINGS OF THE 1940 ANNUAL MEETING OF THE 
Car DEPARTMENT OFFICERS’ AsSOCIATION. F. L. 
Kartheiser, Secretary-Treasurer, Chief Clerk, Me- 
chanical Department, C. B. & Q., Chicago. 288 pages, 
Price, $3. 


This book contains the full proceedings of the 1940 
annual meeting of the Car Department Officers’ Asso- 
ciation held at Hotel Sherman, Chicago, October 22 
to 25 of last year. Included in the proceedings are 
two addresses made by railroad officers on the subject 
of car maintenance and eight technical committee re- 
ports. The technical reports are included in detail, 
with the discussion by the members, and cover the fol- 
lowing subjects: Freight and passenger car mainte- 
nance ; shop operation, facilities and welding ; terminal 
handling of passenger train cars and air conditioning ; 
inspection of freight cars and their preparation for com- 
modity loading ; interchange and billing for car repairs ; 
loading rules and painting. The book also contains a 
directory of the membership. 


MACHINE SHOP TRAINING CoursE—Second Edition. 
By Franklin D. Jones. Two volumes, 6 by 9 inches. 
Volume 1, 538 pages, 334 illustrations; Volume 2, 
552 pages, 209 illustrations. Published by The Indus- 
trial Press, 148 Lafayette St., New York City. Price, 
complete two-volume course, $6; Volume 1 or 2, if 
purchased separately, $4. 


This second edition of Machine Shop Training Course 
is practically the same as the first edition with the 
exception of some additional matter of considerable im- 
portance to many students of machine shop practice. 
This two-volume treatise—which is especially designed 
for shop courses, technical trade schools, and also for 
self-instruction—now has, as one extra feature, an 
original series of blueprint reading charts. This series 
of twenty-nine full-page charts, all in color, shows by a 
simple progressive method just how to read or under- 
stand mechanical drawings. Each chart consists of 
from two to five drawings especially selected to illus- 
trate, step by step, the fundamental principles underly- 
ing blueprint reading. 

These charts are supplemented by a series explaining 
the meanings of various standard abbreviations or sym- 
bols. Typical applications of these abbreviations or 
symbols are illustrated in all cases by means of detail 
drawings. American Standard screw thread symbols, 
as well as standard cross-section lines for different ma- 
terials, are included in this series. : 

Another feature of the second edition is a chapter on 
“Engineering Standards Applied in Machine Building.” 
The purpose of this chapter is to give information that 
will be useful not only in shop work but also in the 
reading of mechanical drawings. 


Railway Mechanical Engineer 
: QCTOBER, 1941 
























































From a white hot billet . . . To a cold steel rod 


|LIMA QUALITY IS “POUNDED-IN” EVERY STEP OF THE WAY 


From the time a potential Lima piston rod leaves the heating 
furnace until it is placed on a locomotive “ready for service”, 
it undergoes the rigid tests for quality and tolerances that have 
earned for Lima its reputation asa builder of high-performance, 
low-maintenance locomotives. The illustration above is a typi- 
cal scene at Lima showing the first step in fabricating a “Lima 
Quality” Piston Rod. 


LIMA LOCOMOTIVE WORKS INCORPORATED, LIMA, OHIO 
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Railway Affairs... 


Emergency Board At Work 


The Emergency Board in the railway wage 
controversy announced at the outset of the 
hearings on September 16 that it could not 
complete the hearings and make its report 
to the President within 30 days. At its 
request the President granted an extension 
of time to November 1. The formal hear- 
ings will extend beyond the middle of this 
month. The Board’s problem is compli- 
cated by the fact that it must not only 
consider the demands of the operating and 
non-operating employees, but it has also 
taken jurisdiction in the Railway Express 
controversy, because of a threatened strike 
of those employees on September 13. The 
order in which the evidence will be pre- 
sented. follows: (1) Non-operating em- 
ployees’ vacation and wage demand; (2) 
operating employees’ wage demand; (3) 
railways’ reply to these demands; (4) car- 
riers’ proposal to change working rules; 
(5) employees’ reply; (6) express em- 
ployees’ demand; (7) Express Company’s 
reply. Thirty days must elapse after the 
report is made to the President before 
either side in the controversy can take 
action. 


Emergency Board Chairman 


What sort of man heads up the Emergency 
Board? Since 1938 Wayne Lyman Morse, 
dean of the law school, University of 
Oregon, has functioned with signal success 
as a United States Department of Labor 
arbitrator, with the task of interpreting and 
enforcing the master agreement which gov- 
erns the relations between longshoremen 
and ship operators on the Pacific Coast. 
Recently he has served as a “public” mem- 
ber of two industry committees set up by 
the Department of Labor’s Wage and Hour 
Division, to determine minimum wages un- 
der the provisions of the Fair Labor Stand- 
ards Act. Native of Madison, Wis., 41 
years of age, a graduate of the University 
of Wisconsin, he took his law course at 
the University of Minnesota and did gradu- 
ate work at Columbia University. 


Other Emergency 
Board Members 


The Emergency Board, of which Dean 
Morse is chairman, has four other mem- 
bers. James Cummings Bonbright; pro- 
fessor of finance at Columbia University, 
is the author of books on railroad capitali- 
zation, holding companies and utility valua- 
tion. Since 1939 he has been chairman of 
the Power Authority of the State of New 
York, which favors public ownership and 
development of power resources and is for 
the St. Lawrence seaway and power pro- 
ject. Native of Evanston, IIl., about 50 
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years of age, Dr. Bonbright is a graduate 
of Northwestern University and has a 
Ph. D. degree from Columbia University. 
Thomas Reed Powell, professor of law at 
Harvard Law School, has been a law 
teacher and law lecturer at various col- 
leges. He is the author of several books 
on political subjects and during 1936 was 
special assistant to the United States At- 
torney General. Born at Rockford, Vt., 
he is 61 years old. He is a graduate of 
the University of Vermont and received 
his LL. B. degree from Harvard Law 
School. Huston Thompson, attorney, 
Washington, D. C., is the one member of 
the board who has had previous Emer- 
gency Board experience. He was chair- 
man of a three-man board which considered 
the wage demands of the Atlanta, Birm- 
ingham & Coast train and yard service 
employees early this year. He served a 
term on the Federal Trade Commission. 
Born in Lewisburg, Pa., and 66 years old, 
he is a graduate of Princeton University. 
He studied law at the New York Law 
School. Joseph Henry Willits, director for 
social science, Rockefeller Foundation, has 
had a long record in the field of social 
service and labor relations. Prior to join- 
ing the Rockefeller Foundation he was 
dean of the Wharton School of Finance 
and Commerce of the University of Penn- 
sylvania for several years. Born in Ward, 
Pa., and 52 years of age, he is a graduate 
of Swarthmore College. 


Railroad Workers’ Wages 


There are several methods of calculating 
the average wage of railroad workers, but 
because of the conflicting interests in- 
volved, there apparently always will be 
differences of opinion as to just which one 
is most equitable. The Railroad Retire- 
ment Board, as an example, has made a 
compilation showing that, considering all 
railroad employees, including 102,388 who 
had worked in only one month of the year, 
and 129,927 who had earned less than $50. 
during the year, the average 1939 wage 
was $1,324. Obviously there were in- 
cluded in this compilation thousands and 
thousands of workers who could in no 
sense be regarded as regular railway em- 
ployees. The Railroad Retirement Board 
in another calculation found that 862,153 
“employees had done some work on the 
railroad in each month in 1939, and that 
the average earnings of this group amount- 
ed to $1,844. These figures, incidentally, 
exclude pay in excess of $300. a month. 
The Bureau of Statistics of the Interstate 
Commerce Commission has approached the 
problem in still another way. -Its com- 
pilation is based on average compensation 
for the mid-month count of employees and 
amounts to $1,839, or a little lower than 
the $1,844 figure of the Retirement Board. 
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Transport Study 
Board Gets Started 


The Transportation Act, which was finally 
passed and approved by the President in 
September, 1940, called for the establish- 
ment of a Board of Investigation and Re- 
search, to make a thorough study of the 
transportation system in this country, and 
make recommendations as to how the 
various types of carriers might best be 
developed in the public interest. Because 
of the delay in appointing the board, it was 
impossible for it to make a preliminary 
report on or before May 1, 1941, as called 
for in the Act. As a matter of fact, the 
three members of the board did not take 
the oath of office until August 22, and so 
were hard put to it to prepare an annual 
report. The board is attempting to gather 
the necessary information, with the co- 
operation of private and governmental 
agencies, and thus to avoid unnecessary 
and wasteful duplication of effort. While 
$100,000 was appropriated for the board's 
work, it plans, after it has more thoroughly 
explored the situation, to ask for additional 
funds “to enable it to function effectively.” 
Its offices are in the Dupont Circle Apart- 
ments Building, Washington, D. C. 


Calls on Shippers 
For Co-operation 


Ralph Budd, defense transportation com- 
missioner, recently pointed out that the 
difficulty in obtaining materials for the 
building of new railroad equipment had 
resulted in a lagging in the car building 
program, to the extent that 20,000 less new 
cars were in service on October 1 than 
provided for by the railroads. He made 
a special appeal to the president of the 
National Association of Advisory Boards 
and the president of the National In- 
dustrial Traffic League for cooperation on 
the part of the shippers. Mr. Budd pointed 
out that “the important part which ship- 
pers and receivers play in efficient utiliza- 
tion of freight cars has long been recog- 
nized.” He said also, “During the next 
several weeks, in order that everyone de- 
siring transportation service may receive 
it currently without delay, new records 
in the volume of transportation rendered 
per unit of serviceable equipment must be 
made. This appeal to all users of trams 
portation to renew during the coming 
weeks their previous efforts to eliminate 
all wasteful use of ‘transportation, 4 

particularly to urge all to do everything 


in their power to prevent delay to cams — 


while awaiting loading or unloading, # 


made in’ the interest of the general web 


fare. A few hours and a few dollars 
spent in loading or unloading cars sev@ 
days a week or after usual closing tm 
may well pay large dividends to the shir 
pers directly involved, and to the countty 
as a whole.” 
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An interior view of the 

firebox of one of the 4-8-8-4 

Union Pacific Mallets showing the positioning 
of the seven Security Circulators in the firebox. 
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Clubs and Associations 


ASSOCIATION OF ST. 
21 at 8 p. m. at 


Car DEPARTMENT 
Louts.—Meeting October 


Hotel DeSoto, St. Louis, Mo. Subject: 
Roller Bearings—Their Installation and 
Maintenance. Speaker: Paul N. Wilson, 
sales engineer, Railway Division, Timken 


Roller Bearing Company 


EASTERN CAR FoREMEN’S ASSOCIATION.— 
Meeting 8 p. m., October 10, Engineering 


Societies building, New York. Speaker: 
Charles R. Busch, vice-president, Unit 
Truck Corporation. Subject: Unit Trucks, 
veth slides illustrating mechanics and 


handling of the unit truck. 


W. H. Winterrowd and C. B. Peck 
Elected A. S. M. E. Vice-Presidents 


W. H. Winterrowd, vice-president of 
the Baldwin Locomotive Works, Eddy- 
stone, Pa., and C. B. Peck, managing editor 
of “Railway Mechanical Engineer and 
mechanical department editor of Railway 
Age, New York, were among four elected 
vice-presidents of the American Society of 
Mechanical Engineers by a letter ballot of 
its 15,000 members, the results of which 
were announced recently. Elected president 
of the society was J. W. Parker, vice- 
president and chief engineer of the Detroit 
Edison Company. Other vice-presidents 
elected were C. F. Freeman, senior vice- 
president and engineer, Manufacturers Mu- 
tual Fire Insurance Company, Providence, 
R. I., and W. R. Woolrich, dean of the 
College of Engineering, University of 
Texas, Austin, Tex. 

Mr. Winterrowd was born at Hope, Ind., 
on April 2, 1884, and was graduated from 
Purdue University with the degree of B. S. 
in M. E. 
degree in 1936. He entered railroad service 
in 1905 as a blacksmith’s helper on the 
Lake Erie & Western (now New York, 
Chicago & St. Louis) at Lima, Ohio, and 
in 1906 became car and air brake repair- 
man for the Pennsylvania, Lines West of 
Pittsburgh, at Dennison, Ohio. A year later 
he became special apprentice for the Lake 
Shore & Michigan Southern (now New 
York Central). In 1908 Mr. Winterrowd 
went with the Lake Erie, Alliance & 
Wheeling (now New York Central) as 
enginehouse foreman, becoming night en- 
ginehouse foreman at Youngstown, Ohio, 
for the Lake Shore & Michigan Southern 
the following year. He then served with 
the latter road as roundhouse foreman at 
Cleveland, Ohio, and assistant to mechan- 
ical engineer, successively. From 1912 to 
1918 he was mechanical engineer for the 
Canadian Pacific, and from 1918 to 1923, 
chief mechanical engineer of that road. He 
was assistant to president of the Lima 
Locomotive Works at New York from 


1923 to 1927, when he became vice-presi- 
In 1934 he became 


dent of that company. 
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in 1907, receiving his doctorate- 








vice-president of the Franklin Railway 
Supply Company at Chicago, the position 
he held until 1939 when he became vice- 
president in charge of operations of the 
Baldwin Locomotive Company. 

Mr. Peck was born at Pierson, Mich., 
on June 24, 1884, and was graduated from 
Michigan Agricultural College with the 
degree of B. S. in M. E. in 1907. He en- 
tered railroad service in 1907 as draftsman 
on the Duluth, South Shore & Atlantic at 
Marquette, Mich., holding this position 
until 1911. From the latter year until 1914 
he was assigned to special duties in the 
mechanical engineer’s office of the Atchi- 
son, Topeka & Santa Fe at Topeka, Kan. 
From 1914 to 1919 Mr. Peck was associate 
editor, Mechanical edition, Railway Age 
Gazette, New York, and from 1919 to 1923 
served as Western mechanical editor of 
Railway Age and “Railway Mechanical 
Engineer” at Chicago. In 1923 Mr. Peck 
became managing editor, Railway Me- 
chanical Engineer and mechanical depart- 
ment editor, Railway Age. 


DIRECTORY. 


The following list gives names of secretaries, 
dates of next regular meetings, and places of 
meetings of mechanical associations and railroad 
clubs: 


Attiep Raitway Suppry Association.—J. F. 
Gettrust, P. O. Box 5522, Chicago. 


AMERICAN Society OF MECHANICAL ENGINEERS. 
—C. E. Davies, 29 West Thirty-ninth street, 
New York. 

Rartroap Diviston—C. L. Combes, Rail- 
way Mechanical Engineer, 30 Church street, 
New York City. 

MacuineE SHop Practice Division.—War- 
ner Seely, Warner & Swasey Co., 5791 Car- 
negie avenue, Cleveland, Ohio. 

ATERIALS) HANDLING Drvision. — F. 1 & 
Shepard, Jr., Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 

Om anv Gas Power Drtvision.—L. N. 
Rawley, Jr., Power, 330 West Forty-second 
street, New York. 

Fuets Diviston.—D. C. Weeks, Consoli- 
dated Edison Co., 4 Irving Place, New York. 


ANTHRACITE VALLEY Car ForEMEN’s Assn.— 
Exec. sec., Walter B. Riggin, 215 Swartz 
street, Dunmore, Pa. Meets third Monday 
of each month at Wilkes-Barre, Pa. 


ASSOCIATION OF AMERICAN RarILRoaps.—Charles 
Buford, vice-president Operations and 
Maintenance Department, ransportation 
Building, Washington, D. C. 
Operatinc Section.—J. C. Caviston, 30 
Vesey street, New York. 
Mecuanicat Divrston.—A. C. Browning, 
59 East Van Buren street, Chicago. 
PurcHASEs AND Stores Division.—W. J. 
Farrell, 30 Vesey street, New York. 
Motor TRANSPORT 
——" Transportation Building, Washing- 
ton, 


CanapiAn Rattway Cius.—C. R. Crook, 4415 
Marcil avenue, D. G., Montreal, Que. 
Regular meetings, second Monda of each 
month, except June, July and August, at 
Windsor Hotel, Montreal, Que. 

Car Department Association oF St. Lovis.— 

J. Sheehan, 1101 Missouri Pacific Bldg., 
St. Louis, Mo. Regular monthly meetings 
third Tuesday of each month, except June, 
July and August, DeSoto Hotel, St. Louis. 

Car DeparTMENT OFFIcers’ AssoctaTIoN.—Frank 
Kartheiser, chief clerk, Mechanical Dept., 
C. B. & Q., Chicago. Annual meeting, Hotei 
Sherman. Chicago, September 23 and 24. 
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Car ForEMEN's ASSOCIATION OF CHIcAGO.—G. K. 
Oliver, 8238 S. Campbell avenue, Chicago. 
Regular meetings, second Monday in each 
month, except June, July and August, La 
Salle Hotel, Chicago. 


Car FoREMEN’s ASSOCIATION OF OMAHA, COUNCIL 
BLuFFs AND SouTH OMAHA INTERCHANGE.— 
H. E. Moran, Chicago Great Western, Coun- 
cil Bluffs, Ia. Regular meetings, second 
Thursday of each month. 


CENTRAL RatLway CLus oF BuFFALo.—Mrs. M. 

. Reed, Room 1840-2, Hotel Statler, Buffalo, 

N. Y. Regular meetings, second Thursday 

of each month, except June, July and Au- 
gust, at Hotel Statler, Buffalo. 


EastERN Car ForREMAN’s ASSOCIATION.—W. P. 
Dizard, 30 Church street, New York. Regu- 
lar meetings, second Frida of January, Feb- 
ruary (annual dinner), arch, April, May, 
October, and November at Engineering’ So- 
cieties Bldg., 29 West Thirty-ninth street, 


New York. 
INDIANAPOLIS CaR INSPECTION ASSOCIATION.— 
R Singleton, 822 Big Four Building, 


Indianapolis, Ind. Regular meetings, first 
onday of each month, except July, August 
and September, in Indianapolis Union Sta- 
tion, Indianapolis, at 7 p. m. 
LocoMoTIVE. MAINTENANCE OFFICERS’ 
TION.—J. Goodwin vice-president, secre- 
tary-treasurer, c/o Missouri Pacific, North 
Little Rock, Ark. Meeting September 23 
and 24, Hotel Sherman, Chicago. 


Master Borter Makers’ Association.—A. F. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Y. Annual meeting, Hotel Sher- 
man, Chicago, September 23 and 24 


Mip-West Arr Brake Crius.—C. F. Davidson, 
secretary-treasurer, general inspector car de- 
partment, St. L.-S. F., Springfield, Mo. 


New Encranp Rartroap Crus.—W. E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. Reg- 
ular meetings, second Tuesday in each month, 
except June, July, August and September. 


New York Raitroap Cius.—D. W. Pye, Room 
527, 30 Church street, New York. Meetings, 
third Thursday in each month, except June, 
July, August, September arid December at 
29 West Thirty-ninth street, New York. 


NortHWEst Car MeEn’s Association. —E. N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meetings first Monday each month, except 
June, July and August, at Midway Club 
rooms, 1931 University avenue, St. Paul. 


NortHwest Locomotive AssociATion.—G. T. 
Gardell, 820 Northern Pacific Building, St. 
Paul, Minn. Meetings third Monday of each 
month, except June, July and August. 


Paciric Ramtway Cxius.—William S. Wollner, 
P, Box 3275, San_ Francisco, Cal. 
Monthly meetings alternately in northern and 
southern California. 


AssocIA- 


Raitway Ctus oF PirtssurcuH.—J. D. Conway, 
1647 Oliver Building, ete ey Pa. Regu- 
lar meetings, fourth Thursday in month, ex- 
cept June, July and August, Fort Pitt Hotel, 
Pittsburgh, Pa. 


Rartway FuEt AND TRAVELING ENGINEERS’ AS- 
SOCIATION.—T. Duff Smith, Room 811, Utili- 
ties Building, 327 South La Salle street, Chi- 
cago. Annual meeting Hotel Sherman, Chi- 
cago, September 23 and 24, 1941. 


RAILWAY Bay he MANUFACTURERS’ ASSOCIATION. 
= eerie 1941 Oliver Building, Pitts- 
burgh, 


str aa AND SOUTHWESTERN Rarttway CLUB.— 
T. Miller, P. O. Box 1205, Atlanta, Ga. 
Seicder meetings, third Thursday in Janu 
ary, March, May, Pig: and September. An- 
nual meetin , thir hursday in November, 
Ansley Hotel, Atlanta, Ga. 


Toronto Rattway Crus.—D. M. George, Box 8, 
Terminal A, Toronto, Ont. Meetings, fourth 
Monday of each month, except June, y 
and August, at Royal York otel, Toronto. 


WestTERN Rartway Crus.—E. E. Thulin, execute 
secretary, Room aS 310 South Michiga® 
avenue, Chicago. lar meetings, thi 
Monday in/ each Roce except June, July, 
August, September, and January. 
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Couplers With Burned Out 
Key Slots 


ErrectiveE August 1, 1941, the A. A. R. 
Mechanical Division added a new Par. 2 to 
Sec. C of Interchange Rule 18, which not 
only prohibits the burning out of key slots 
in any type of coupler body but requires 
the removal of any such couplers found in 
service at the expense of the car owner. 
Due to the present emergency in the mat- 
ter of obtaining car repair materials, the 
second part of this new rule requiring the 
removal of couplers found in service with 
burned out key slots has been made non- 
effective as of September 1, the understand- 
ing being that the rule will be reinstated 
when conditions warrant. 


Movie Night at Meeting of Co- 
ordinated Mechanical 
Associations 


On Tuesday evening, September 23, dur- 
ing the annual meetings of the Car De- 
partment Officers’ Association, the Rail- 
way Fuel and Traveling Engineers’ Asso- 
ciation, the Master Boiler Makers’ As- 
sociation, and the Locomotive Maintenance 
Officers’ Association, there was a showing 
of moving pictures and slides for the mem- 
bers and guests of the four associations. 
A film entitled “The Power Behind the 
Nation,” contributed by the Norfolk & 
Western, illustrated the production and 
-handling of coal from the mine to the hold 
of the ship at tidewater. One of two films 
of the United States Treasury Department 
dealt with the detection of counterfeit 
money; the other urged the purchase of 
Defense Savings bonds. There were also 
two series of lantern slides. One, con- 
tributed by the Hartford Steam Boiler In- 
spection & Insurance Company, showed 
stress concentrations in various types of 
welded joints by means of polarized light. 
The other, illustrating the effect of a case 
of extremely low water on a water-tube 
locomotive firebox, was presented by the 
Baltimore & Ohio. There was no serious 
damage to the firebox and there were no 
casualties. 


Cars for Loading 


In aletter dated September 5, the secre- 
tary of the A. A. R. Mechanical Division 
called attention to complaints about the 
loading of unfit cars which has necessitated 
the stopping of these cars enroute and, in 
numerous cases, transferring the loads with 
attendant delays to important shipments, 
including some urgently needed for the 
national defense program. The secretary 
requested that all railroads take such ac- 
tion as may be necessary to assure the 
selection of cars for loading which may 
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reasonably be expected to proceed to des- 
tination without delay enroute for repairs 
or transfer of the loads. 

Particular attention is directed in the sec- 
retary’s letter to the necessity of main- 
taining brake beam hangers, pins and other 
attachments in a proper state of repair at 
all times, and particularly prior to placing 
cars for loading, as the failures of these 
items are frequently the cause of delays 
to loaded cars enroute. To minimize the 
seriousness of delays from this cause, it is 
urged that car owners expedite the appli- 
cation of bottom rod and brake beam safety 
supports on existing cars in conformity 
with the requirements of Par. 8, Sec. B, 
Interchange Rule 3, and also repair or re- 
new such devices previously applied when 
they are found to be defective, loose or 
missing on cars when on repair tracks for 
any reason. Such devices on foreign cars 
should also be repaired or renewed if 
proper material is available, but the re- 
lease of serviceable foreign cars should not 
be delayed to obtain special materials from 
the car owner. 


J. J. Tatum 


On September 17, J. J.. Tatum, assistant 
chief of motive power and equipment, cele- 
brated his seventy-fifth birthday, as well as 
his sixty-second year of consecutive service 
with the Baltimore & Ohio. Mr. Tatum 
entered railway service in 1879 as a mes- 
senger boy at the Mt. Clare, Md., shops of 





J. J. Tatum 


the Baltimore & Ohio. He has taken out 
64 patents and eight copyrights for im- 
provements to railroad equipment, and was 
among those who in February, 1940, were 
recipients of. a Modern Pioneer Award 
from the National Association of Manu- 
facturers. 








Mr. Tatum supervised the building of 
the Adams “Windsplitter” train at the Mt. 
Clare shops. It was completed May, 1900, 
and was fitted with “shields and other de- 
vices for reducing the resistance of the air 
at high speed.” The train consisted of 
five cars drawn by a standard locomotive. 
The tender, however, was built up to the 
height of the cars, so that there was no 
break between the engine cab and the bag- 
gage car. It is regarded somewhat as a 
forerunner of the modern streamliner. 

Mr. Tatum was elected chairman of the 
Mechanical Division, A. R. A., in June, 
1924. A talk made by him at about that 
time received widespread attention in the 
press, because of its novel suggestions of 
improvements to passenger carrying cars, 
including air conditioning. A few years 
later, in 1930, the Baltimore & Ohio air- 
conditioned dining car, Martha Washing- 
ton, was exhibited at the Atlantic City 
conventions. 


Five Experimental Tank 
Cars for A. C. F. 


Tue American Car & Foundry Company 
has been authorized by the Interstate Com- 
merce Commission in an August 19 decision 
by Commissioner Johnson, to construct five 
riveted aluminum alloy tank cars for ex- 
perimental service in the transportation of 
ninety-five per cent nitric acid. 


Budd Names Committee to work 
With SPAB and OPM 


Ratpw Bupp, defense transportation 
commissioner, on September 18, announced 
the appointment of two committees to rep- 
resent his office in working’ with the Sup- 
ply Priorities and Allocations Board and 
the Office of Production Management on 
matters relating to the supply of materials 
required for construction. of railroad 
freight cars and steam locomotives. The 
membership of the committee is > 


COMMITTEE FOR THE CAR BuILpInG INDUSTRY 


C. A. Liddle, president, Pullman-Standard Car 
Manufacturing Co., Chicago. 
C. J. Hardy, president, American Car and Foun- 
dry Company, New York. : 
Lester N. Selig, president, General American 
Transportation Corp., Chicago. 

Edwin Hodge, Jr., president, Greenville Steel 
Car Company, Greenville, Pa. . 

A. Van Hassel, president, Magor Car Corpora 
tion, Passaic, N. J. 

F. -A. Livingston, president, Ralston Steel Car 
Company, East Columbus, Ohio. 

J. F, MacEnulty, president, Pressed Steel Car 
Company, Pittsburgh, Pa. 


COMMITTEE FOR THE STEAM LOCOMOTIVE 
_ INpuUsTRY 


W. K. Farrell, general purchasing agent. Am¢r- 
ican Locomotive Company, New York. 

i Harman, vice-president, Baldwin Loco 
motive Works, Philadelphia, Pa. : 
L. A. Larsen, vice-president, Lima Locomotive 
Works, Inc., Lima, Ohio. p 
G. W. Alcock, secretary, Locomotive Institute. 

New York. 
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Orders and Inquiries for New Equipment Placed 
Since the Closing of the September Issue 


Road 


Alabama Drydock & Ship Bidg. Co... 
Aluminum: Gee Co. occ edssewiecscs 
Arundel Corp. & Con. Engrg. Co... 
Baker Co., J. E. 
Bethlehem Steel Co. ...........0080 
Chicago & North Western ......... 
Crucible Steel Company ........... 
General Supply Co. of Canada ..... 
Louisiana on Inc. 


ee eee enene 


Louisiana Southern ..... ee ececeece 
National Railways of Mexico ....... 
Norton Company .......-..cseeees 


Pennsylvania Power & Light Co..... 
Republic Mining & Mfg. Co. ....... 
Sheffield Steel Corp. ..........2.-. 
Satherts Tee .6.0<3.060b.05 beaker 


Stone & Webster Engrg. Co. ....... 
United States Army ........c.ceee 
United States Government,‘ ...... 
Tennessee Valley Authority 
United States War Dept. ......... 


Washington & Old Dominion ....... 
Westinghouse Elec. & Mfg. Co. ..... 


National Steel Co. of Brazil ....... 


United States Navy Dept. ......... 


United States War Dept.® ........ 100-200 


Road 
Atchison, Topeka & Santa Fe ...... 


Bethlehem Steel Co. .......2.2-.0. 
Canadian PRR oo oicc cckamciswasos 
Chicago, Indianapolis & Louisville. .. 
Michigan Limestone & Chemical Co. 
Missouri Paci’ «5 «css cachabaan 


REMGING ~ sok. sniiet¢ hipeen Soest ane 
pouathern 6. kit Sikes cg oo Cee 
southern Pacifie® 00... ccn ces buxae 
United States Army .............. 


United States Army, 
Engineering Dept. 


LocomoTIVEs 


No. of 
Locos. 


2 20-ton 
1 25-ton 
10 30-ton 
20-ton 
50-ton 
80-ton 
65-ton 
30-ton 
20-ton 
45-ton 
44-ton 
75-ton 
95-ton 
20-ton 
50-ton 


— 


a 
- Oat bet CES CN DD. Cad as tN et fet tet bt te Pt 


47-ton 
65-ton 
2-8-0 


1 45-ton 
0 20-ton 
5 20-ton 
5 20-ton 
3 44-ton 
1 50-ton 


LocoMOTIVE 


6 0-6-0 
2 0-8-0 


Types of Locos. 


Diesel hydraulic 
Diesel hydraulic 
Diesel hydraulic 
Diesel hydraulic 
Diesel-elec. - 
Diesel-elec. : 
fireless steam 
Diesel hydraulic 
Diesel hydraulic 
Diesel-elec. 
Diesel-elec. 
fireless steam 
fireless steam 
Diesel hydraulic 
Diesel-elec. 


1,000-hp. Diesel-elec. 
1,000-hp. Diesel-elec. 


fireless 
Diesel-elec. 


Diesel-elec. 
Gas-mech. 
Gas-mech. 
Gas-mech. 
Diesel-elec. 
Diesel-elec. 


INQUIRIES 


2  Diesel-elec. 


2-8-2 


FreicHt-Car Orpers 


No. of 
Cars Type of Cars 
200 - 70-ton tank 
75 70-ton hopper 
200 © Caboose 
100 Gondola 
50 70-ton hopper 
300 50-ton box 
20 Dump 
1,450 50-ton box 
50 50-ton hopper 
50 70-ton coal 
500 70-ton hopper 
650  50-ton gondola 
150 50-ton flat 
58 Caboose 
11 50-ton box 
130 70-ton flat 
10 70-ton dep. center flat 
90 70-ton gondola 


165 Cabooses 
48 Two-way dump 


3° Tank 
-.% Dump 


FrEIGHT-CaR INQUIRIES 


300 Tank 

3 50-ton hopper 
150 40-ton stock 
150 50-ton gondola 
100 50-ton flat 

10 : 70-ton air-dump 
25 70-ton hopper 
100 Cabooses 

10 40-ton box 

12 40-ton flat 


PASSENGER-CAR ORDERS 


No. of 
Cars 


Type of Cars 


342 Coaches 


Builder 


Whitcomb Loco. Co. 
Whitcomb Loco. Co. 
Whitcomb Loco. Co. 
Whitcomb Loco. Co. 
Whitcomb Loco. Co. 
Whitcomb Loco. Co. 
H. K. Porter Co. 
Whitcomb Loco. Co. 
Whitcomb Loco. Co. 
General Elec. Co. 
General Elec. Co. 
H. K. Porter Co. 
H. K. Porter Co. 
Whitcomb Loco. Co. 
Whitcomb Loco. Co. 
American Loco. Co. 
Baldwin Loco. Wks. 
H. K. Porter Co. 
General Electric Co. 
Lima Loco. Wks. 
Whitcomb Loco. Co. 


| Whitcomb Loco. Co. 


Davenport-Besler Corp. 
Vulcan Iron Works 
General .Electric Co. 
Whitcomb Loco. Co. 


Builder 


Gen. Amer. Transp. Corp. 
Company shops 

Company _ shops 

Eastern Car Co. 
Pull.-Std. Car Mfg. Co. 


Austin-West. Road Mchy. Co. 


} American Car & Fdry. Co. 


Mt. Vernon Car Mfg. Co. 
Pull.-Std. Car Mfg. Co. 
Pressed Steel Car Co. 
Bethlehem Steel Co. 
Company shops 

Pull.-Std. Car Mfg. Co. 


_ ¢Company shops 


Austin-West. Road Mchy. Co. 


Gen.-Amer. Transp. Corp. 
Pressed Steel Car Co. 


Builder 
Edw. G. Budd Mfg. Co. 


Reported to be largest fireless steam locomotive ever built. 


* Orders for the Missouri Pacific, Gulf Coast Lines, International-Great Northern and the Mis- 


licks, C, Dit Gi eo Poe 
Carnegie-Illinois Steel Corp. ....... 
National Rwys. of Mexico ........ 
Tenne ssee Coal, Iron & R. R. Co..... 
Norfolk & Western .............0 
Union Pacifie vis saiesiaenuet nse 
United States Navy Dept. ......... 
Road 

Louisville & Nashville ............. 

? Delivery received. 

‘ Delivery received. 

“ Order unconfitmed. 

* Cost, $70,200. 

°Inquiry unconfirmed. 
souri-Illinois. 

"For 1941 and 1942 delivery. 

. At a cost of $12,193. 

* Cost, $11,335. 

* Cost, $43,825. 

1 T} 
the “D 


‘© company expects to place two of these cars in service with the “Southwind” and one with 


Eons Flagler,’ the Chicago-Florida coach trains operated over this railroad’s lines between 


le, Ky., and Montgomery, Ala., and between Evansville, Ind., and Nashville, Tenn., respectively. 
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: Equipment Purchasing and 
Modernization Program 


Chicago & North Western—An_ im- 
provement program costing approximately 
$450,000 is under way in the Chicago & 
North Western shops in the Chicago area. 
The principal feature of this project is the 
construction of a servicing yard for stream- 
lined trains in the vicinity of the company’s 
shops at Fortieth street and the transfer 
of the present servicing facilities for these 
trains to the new location. This necessi- 
tates the building of three inspection pits 
for the inspection of complete trains and 
power plants, suitable drop pits for chang- 
ing wheels and a transfer table to permit 
changing of complete power trucks under 
the Diesel-electric locomotives. The pits 
have been designed so that duplicate serv- 
icing units may be added later as required. 
The estimated cost of this project alone is 
approximately $370,000. Other work in 
the program includes the construction of 
a mechanical drop pit table, an extension 
to the machine shop for repair work on 
locomotives and the construction of a loco- 
motive blow-off tank at Proviso, IIl. 


Denver & Rio Grande Western.—The 
D. & R. G. W. has asked the Interstate 
Commerce Commission for authority to as- 
sume liability for $1,260,000 of two per 
cent equipment trust certificates, maturing 
in 10 equal annual installments of $126,000 
on November 1 in each of the years from 
1942 to 1951, inclusive. The proceeds will 
be used as a part of the purchase price of 
new equipment costing a total of $1,692,- 
460 and consisting of 500 50-ton, 40 ft. 6 
in. box cars. 


Missouri Pacific—The Missouri Pacific 
has asked the Interstate Commerce Com- 
mission for authority to assume liability 
for $1,150,000 of equipment trust certifi- 
cates, maturing in 10 equal annual install- 
ments of $115,000 on October 15 in each 
of the years from 1942 to 1951, inclusive. 
The proceeds will be used as a part of the 
purchase price of new equipment costing a 
total of $1,442,500 and consisting of two 
4,000 hp. Diesel-electric passenger locomo- 
tives and 11 streamline, stainless-steel pas- 
senger cars. The passenger cars to be: 
One mail-storage car, two baggage-express 
cars, two baggage-mail cars, two deluxe 
coaches, two coach-grill crew cars, and 
two diner-lounge cars. 


New York, Chicago & St. Louis.—The 
New York, Chicago & St. Louis has asked 
the Interstate Commerce Commission for 
authority to assume liability for $5,800,000 
of serial equipment trust certificates, bear- 
ing interest at not more than three per 
cent and maturing in 10 equal annual in- 
stallments of $580,000 on September 1 in 
each of the years from 1942 to 1951, in- 
clusive. The proceeds will be used as part 
of the purchase price of new equipment 
costing a total df $6,589,128 and consisting 
of 15 class S-1, 2-8-4 freight locomotives ; 
250 all-steel, 50-ton hopper cars; 900 all- 
steel, 50-ton box cars; 250 50-ton gondola 
cars; and 100 all steel, 50-ton automobile 
cars. Orders for some of this equipment 
have been announced in recent issues. 


New York, New Haven & Hartford.— 
The New Haven has awarded a contract 
(Continued on second left-hand page) 
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amounting to $31,300 to the Foskett & 
Bishop Company of New Haven, Conn., 
for the construction of facilities for fueling 
Diesel-electric locomotives at Dover street, 
Boston, Mass. 

New York, Ontario & Western—The 
N. Y. O. & W. has asked the I. C. C. to 
approve a plan whereby it would issue and 





Howarp J. MULLIN, assistant to the 
sales manager for the Carnegie-Illinois 
Steel Corporation at Kansas City, Mo., 
has been appointed assistant to the manager 
of sales (Pittsburgh, Pa.), with headquar- 
ters at Detroit, Mich. 


® 
Frank M. Bosart, former district serv- 
ice representative at Buffalo, N. Y., for 
the Electro-Motive Corporation, has been 
transferred to the sales department and 
will be located at that company’s offices at 
230 Park Avenue, New York. 


@ 

Gorpon LEFEsvre, former executive of 
the American Locomotive Company, has 
been elected vice-president and general 
manager of the Cooper-Bessemer Corp. 


@ 

Tue Packless Metal Products Corpora- 
tion has moved its office and plant to new 
and larger quarters at 31 Winthrop ave- 
nue, New Rochelle, N. Y. 


* 

CaRNEGIE-ILLINOIS STEEL Corp. — Paul 
F. Vander Lippe has been appointed assist- 
ant to the manager of sales in charge of 
the Kansas City, Kan., office of the Car- 
negie-Illinois Steel Corporation to succeed 
. Howard J. Mullin, who was recently trans- 
ferred to Detroit, Mich. 


* 

B. E. Mippieton, formerly Chicago rep- 
resentative for the McKenna Metals Com- 
pany, has been appointed to represent the 
McKenna Company in the central New 
York territory. Mr. Middleton is located 
at 217 East avenue, Rochester, N. Y. 


® 

James A. FARQUHARSON has joined the 
staff of the O. C. Duryea Corporation as 
district representative, with headquarters 
in the Insurance Building, 907 Fifteenth 
street, N. W., Washington, D. C. Mr. 
Farquharson was formerly national legis- 
lative representative of the Brotherhood 
of Railroad Trainmen. 


& 
Coo_tpce SHERMAN has been appointed 
Eastern sales manager of the Allegheny 
Ludlum Steel Corporation. Mr. Sherman 
has been associated with this company 
since 1916. From 1922 to 1930, he served 
as sales manager, Cleveland, Ohio district, 
for the Ludlum Steel Company, and from 
1930 to 1938 as assistant to the president. 
Immediately previous to his latest appoint- 
ment he was manager of valve steel sales. 





460 


sell to the Reconstruction Finance Corpora- 
tion $162,900 of 234 per cent equipment 
trust certificates, maturing serially at the 
rate of $8,145 every six months until final 
payment on November 1, 1951. The pro- 
ceeds will be used as a part of the pur- 
chase price of new equipment costing a total 
of $181,000 and consisting of five new 


Supply Trade Notes 


W. T. Capps, formerly stoker super- 
visor of the Baltimore & Ohio, has been 
appointed sales engineer of The Standard 
Stoker Company, Inc. Mr. Capps began 
his business career as a special appren- 
tice with the American Locomotive Com- 
pany in 1909. In 1912, he was engaged 


Underwood & Utdermecd 
W. T. Capps 


by the Locomotive Stoker Company as 
draftsman and stoker engineer, which posi- 
tion he held until June, 1917, when he 
enlisted for service with the 19th Railway 
Engineers, United States Army. Upon 
his return from overseas service in July, 
1919, he re-entered the employ of the Loco- 
motive Stoker Company as a stoker en- 
gineer, in which capacity he remained until 
February, 1928. Shortly thereafter he was 
appointed stocker supervisor of the Balti- 
more & Ohio: 




















The building, one-story in height, is 540 ft. 
tions built during the past year by the Bullard 





Diesel-electric, 44-ton switching locomo- 
tives, the order for which was announced 
in the August issue. 

Union Pacific—The U. P. is complet- 
ing the construction of a 140-ft. turntable 
at Green River, Wyo., for turning new 
4-8-8-4 locomotives, 20 of which are being 
delivered by Alco. 





J. A. SAUER, executive vice-president of 
the Symington-Gould» Corporation, has 
been elected a director of that company to 
succeed the late C. Loonis Allen. 


* 

Vapor Car Heatine Co—L. A. Rich- 
ardson, formerly supervisor of air-condi- 
tioning equipment of the Chicago, Rock 
Island & Pacific, and Vernon Coon, for- 
merly of the steam fitting and air-condi- 
tioning departments of the Chicago & 
North Western, have been appointed sales 
service engineers of the Vapor Car Heating 
Company, Inc., Chicago, with headquarters 
at Chicago and New York, respectively. 


& 

NATIONAL BEARING METALS Corpora- 
TION. — Wailliam B. Given, Jr., has been 
elected president of the National Bearing 
Metals Corporation to succeed J. B. 
Strauch. Mr. Strauch was elected chair- 
man of the board, which position was pre- 
viously held by Mr. Given. Mr. Given is 
president of the American Brake Shoe & 
Foundry Co., which company owns a con- 
trolling interest in the National Bearing 
Metals Corporation. 


e 

WESTINGHOUSE AIR BRAKE CoMPANY.— 
D. W. Lloyd has been appointed Southwes- 
tern manager of the Westinghouse Air 
Brake Company, with headquarters at St. 
Louis, Mo., to succeed E. W. Davis, who 
retired in August, after 33 years of con- 
tinuous service with the company. Mr. 
Lloyd entered the employ of the Westing- 
house Air Brake Company in 1911 after 
graduating from Pennsylvania State Col- 
lege. He held, successively, at Wilmerding, 
Pa., the positions of special engineer, as- 


Recently completed machine-tool assembly building of the Bullard Company. at Bridgeport, Con". 
by 180 ft. wide and is the largest of seveval addi 
ompany to meet expanding defense program :emam 
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sistant to the chief engineer, assistant en- 
gineer of tests, commercial engineer, assis- 
tant to the general manager and assistant 
to the vice-president. In 1928, he was ap- 
pointed district engineer at St. Louis, Mo., 
and in 1940 became assistant Southwestern 





General 


J. J. Napter, superintendent of the Cana- 
dian National at Dauphin, Man., has re- 
tired. Mr. Napier was born in Canning- 
ton, Ont., on July 23, 1881, and entered 
railway service on the Grand Trunk (now 
part of the Canadian National system) in 
September, 1900. In 1903 he was appointed 
a locomotive fireman at Lindsay, Ont., and 
two years later he was transferred to the 
Canadian Northern (now part of the 
Canadian National) as a locomotive en- 
gineer on construction work between Sud- 
bury, Ont., and Toronto. He remained on 
the Central region of the C. N. R. as a 
fireman, road foreman of engines, and as- 
sistant master mechanic until September, 
1920, when he was promoted to superin- 


tendent, with headquarters at Hornepayne, 
Ont. Mr. Napier was transferred to 
Capreol, Ont., in 1926; to Brandon, Man., 


in 1927; to Melville, Sask., in 1930; to 
Brandon in 1931; to Winnipeg, Man., in 
1933, and to Dauphin in April, 1941. 


W. L. HouGHtTon, master mechanic at 
Chicago, has been appointed assistant super- 
intendent of equipment of the New York 
Central at Chicago and superintendent of 
equipment of the Indiana Harbor Belt and 
the Chicago Junction Railway. Mr. Hough- 
ton was born at Toledo, Ohio, on October 
28, 1891, and entered railway service on 
August 1, 1908, as an apprentice at the 
Beech Grove shops of the Cleveland, Cin- 





W. L. Houghton 


cinnati, Chicago & St. Louis (Big Four) at 
Indianapolis, Ind. He was later promoted 
successively to foreman, piece work inspec- 
tor and ssistant erecting foreman at Bucy- 
rus, Ohio; general foreman at Stanley, 
Ohio, and assistant general foreman of the 
Linndale (Ohio) enginehouse. On August 
1, 1939, Mr. Houghton became master me- 
chanic at Chicago. 


Railway M 
TOBER 


echanical Engi 
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manager, which position he held until his 
recent appointment. Mr. Davis successively 
filled the positions of inspector, assistant 
district engineer, and representative. He 
was Southwestern manager for 14 years 
prior to his retirement. 


Personal Mention 


Joun E. ByorKHOLM, assistant superin- 
tendent of motive power on the Chicago, 
Milwaukee, St. Paul & Pacific, has been 
appointed superintendent of motive power, 
with headquarters as before at Milwaukee, 
Wis. Mr. Bjorkholm was born in Sweden 
on December 19, 1883, and took a corre- 
spondence school course. Before coming to 
this country he served as a deep sea diver, 
junior engineer in the submarine service of 
the Swedish Navy and fireman and junior 
engineer in the merchant marine. He en- 
tered railway service on October 1, 1906, 
as a fireman on the Milwaukee, later be- 
coming engineer and traveling engineer, 
with headquarters at Milwaukee. On Jan- 
uary 10, 1918, he was promoted to division 
master mechanic of the Chicago Terminal 





John E. Bjorkholm 


division, with headquarters at Chicago, and 
on April 1, 1919, Mr. Bjorkholm became 
assistant superintendent of motive power. 


Ratpo W. ANDERSON, superintendent of 
motive power of the Chicago, Milwaukee, 
St. Paul & Pacific, with headquarters at 
Milwaukee, Wis., who retired on Septem- 
ber 1, was born in Madison county, Iowa, 
on May 5, 1877, and attended the Capital 
City Commercial college at Des Moines, 
Iowa. He entered railway service in 1892, 
as a machinist apprentice in the shop of the 
Des Moines Union Railway and in 1897 
joined the Chicago, Rock Island & Pacific 
as a machinist, later serving as assistant 
enginehouse foreman and enginehouse fore- 
man. In September, 1906, Mr. Anderson 
became connected with the Milwaukee as a 


machinist at Mitchell, S. D., and the fol- — 


lowing year he was promoted to assistant 
enginehouse foreman. In April, 1908, he 
was transferred to the Idaho division and 
two months later was promoted to mechan- 
ical foreman of that division. In May, 1909, 
Mr. Anderson was appointed enginehouse 
foreman at Avery, Idaho, and in Novem- 
ber, 1911, he was transferred to Miles City, 


Obituary 
Joun R. SExToN, eastern sales manager 
of the Standard Stoker Company, Inc., 
New York, ‘with headquarters at New 
York, died on September 22 at St. Luke’s 
hospital, Chicago. 





Mont. A year later he was promoted to 
district master mechanic, with the same 
headquarters, and in June, 1918, he became 
assistant superintendent of motive power of 
the Eastern lines, with headquarters at Mil- 





Ralph W. Anderson 


Two years later Mr. Anderson 
was promoted to superintendent of motive 
power of the Eastern lines and in Septem- 
ber, 1927, his jurisdiction was extended to 
cover the entire Milwaukee system. 


waukee. 


E. M. Witcox, inventor of the car re- 
tarding system, assistant superintendent of 
equipment of the New York Central, Lines 
West of Buffalo, and the Michigan Central 
and superintendent of equipment of the In- 
diana Harbor Belt and the Chicago River 
& Indiana, with headquarters at Chicago, 
retired on September 1. Mr. Wilcox was 
born at Buffalo, N. Y., on August 13, 1871, 
and entered railway service in the mechan- 
ical department of the Lehigh Valley in 
1892. In 1902 he joined the Lake Shore & 
Michigan Southern (now part of the New 
York Central) as assistant foreman at Col- 
linwood, Ohio, and was later promoted suc- 
_cessively to general foreman at Notting- 
ham, Ohio, traveling foreman at Buffalo, 
N. Y., division general foreman, - general 
car foreman at Gibson, Ind., and master car 
builder of the Indiana Harbor Belt and the 
Chicago Junction at Gibson. In May, 1932, 
Mr. Wilcox was appointed master car 
builder for the terminal district of the 
Michigan Central, and in February, 1933, 
his jurisdiction was extended to include the 
Western division of the New York Central, 
with headquarters at Chicago. In June, 
1933, his jurisdiction was extended to in- 
clude a portion of the Cleveland, Cincin- 
nati, Chicago & St. Louis (Big Four) and 
in May, 1934, Mr.. Wilcox was appointed 
superintendent of equipment, for the New 
York Central lines mentioned above, with 
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AFTERCOOLER 
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Cartridge Type FILTERS 





The most effective means yet devised for removing moisture from 
the air supply is our compact radiator type Aftercooler, having 
automatic drain valve that ejects condensation each time the com- 
pressor governor operates. Thus, only dry air can reach the several 
brake devices, which helps immeasurably in maintaining functional 
reliability of the whole system. 


Remarkably efficient in providing clean air for brake devices, these _ 


Filters aré used on the compressor inlet, main reservoir pipe, gove!- 
nor connections, and in the brake pipe passage of valves. (Brake 
cylinders are further protected by a felt seal and breather strainer 
at the non-pressure end). Particularly noteworthy have been the 


Tesults with a filter on the compressor — unfailing service continu: — 


ously between locomotive shoppings. 




















“7 


\ 
RN 


< 


\ 
R\\\\Y 


\\\ 


\ 





Leak-proof, non-breakable pipe joints on valve devices, main 
reservoirs, tees, elbows, and unions, are provided by Wabcotite 
Fittings. They save air, help definitely to perpetuate proper brake 
functioning, and require no maintenance. 


Our mechanical Lubricator in- 
jects minute quantities of oil to 


for COMPRESSORS Z Z # ee: the air compressor, positively 


ss A4 . + 7 : é and regularly. Moving parts are 


WESTINGHOUSE... 


thus kept in working order, pas- 
sages open, rings free, valves 
tight, and wear at a minimum. 
This condition materially length- 
ens the uninterrupted service 
life of a compressor and -dras- 
tically cuts the cost of upkeep. 


for CYLINDERS 


In the cylinder piston is a groove packed with lubricant that holds 
its body and does not disintegrate. A saturated felt swab distributes 
grease over the cylinder wall with each piston movement. This 
method of lubrication keeps the cylinder in good condition and 
helps to extend maintenance-free life of the equipment. 





AIR BRAKE COMPANY Wilmerding, Pa. 





* 


All devices illustrated — fundamental parts of modern equipments — 
have proved invaluable in preserving the integrity of brake per- 
formance, and reducing maintenance costs, which contribute to 
transportation efficiency. We strongly recommend that they be 
Made available for equipments already in service by suitable 


Conversion. Such procedure will be a sure paying investment. 







































































































headquarters at Chicago. On November 1, 
1937, the position of superintendent of 
equipment on the New York Central, 
Michigan Central and Big Four at Chi- 
cago was abolished, and he was appointed 
assistant superintendent of equipment, with 





E. M. Wilcox 


the same headquarters. Mr. Wilcox has 
been active in the Car Department Officers 
Association for many years, serving as a 
director from 1937 to 1940. He also served 
as second vice-president of the Western 
Railway Club during the year 1936-1937. 
He is the inventor of the car retarder sys- 
tem, now extensively used on hump yards 
throughout the country. For his work in 
this development Mr. Wilcox received the 
Henderson Gold Medal of the Franklin 
Institute, Philadelphia, Pa., in 1930. 


Paut MULLEN, master mechanic of the 
Chicago, Milwaukee, St. Paul & Pacific 
at Savanna, IIl., has become assistant super- 
intendent of motive power, with head- 
quarters at Milwaukee, Wis. 


Master Mechanics and 
Road Foremen 


G. P. Rorre, general foreman of the en- 
ginehouse on the’ New York Central at 
Linndale, Ohio, has been appointed master 
mechanic at Chicago. 


Rosert FLocKHart has been appointed a 
road foreman of engines on the Denver & 
Rio Grande Western with headquarters at 
Grand Junction, Colo. 


H. C. Wricut, master mechanic of the 
Williamsport division of the Pennsylvania, 
with headquarters at Renovo, Pa., has been 
transferred to the Middle division. 


J. F. Kerker, gang foreman of the Penn- 
sylvania at Conway, Pa., has become assist- 
ant enginehouse foreman with the same 
headquarters. 


W. C. FLEcK, assistant enginehouse fore- 
man of the New York division of the 
Pennsylvania, has been appointed engine- 
house foreman of the Williamsport, Pa., 
division, . 


T..L. Preun, master mechanic of the 
Pennsylvania at Buffalo, N. Y., has been 
transferred to the Williamsport division, 
with headquarters at Renovo, Pa. 


J. F. Hunt; assistant master mechanic 
of the Pennsylvania, Philadelphia division, 
has been appointed master mechanic, with 
headquarters at Buffalo, N. Y. 


C. F. MACKALL, assistant road foreman 
of engines of the Pittsburgh, Pa., division 
of the Pennsylvania, has been appointed 
road foreman of engines, Monongahela 
division. 

W. W. HeENperson has been appointed 
master mechanic of the Hastings and Da- 
kota division of the Chicago, Milwaukee, 
St. Paul & Pacific, with headquarters at 
Aberdeen, S. D. 


J. L. Bossarp, master mechanic of the 
Hastings and Dakota division of the Chi- 
cago, Milwaukee, St. Paul & Pacific at 
Aberdeen, S. D., has been transferred to 
Savanna, III. 


H. D. Aun, assistant engineer motive 
power in the office of the chief of motive 
power of the Pennsylvania, has been ap- 
pointed assistant master mechanic of the 
Philadelphia division. 


Eart FIsHer, general foreman on the 
Denver & Salt Lake at Phippsburg, Colo., 
has been appointed acting master me- 
chanic, with headquarters at Utah Junc- 
tion, Colo. 


LauREL BoyNE JOHNSON, general fore- 
man of the locomotive department of the 
Atchison, Topeka & Santa Fe at Clovis, 
N. M., who has been appointed master 
mechanic of the Panhandle & Santa Fe at 
Slaton, Tex., as announced in the Septem- 
ber issue, was born at Whittemore, Iowa, 
on October 15, 1892. Mr. Johnson entered 
railway service with the Panhandle & Santa 





L. B. Johnson 


Fe at Clovis, on May 18, 1910, as an ap- 
prentice. He became a machinist on April 
10, 1914, and later received a special assign- 
ment at the Baldwin Locomotive Works. 
He became gang foreman at Winslow, 
Ariz., on September 21, 1914, erecting 
shop foreman at Clovis on June 22, 1922, 
and general foreman on May 22, 1941. 


E. M. Tapp, assistant master mechanic 
of the Union Pacific at Salt Lake City, 
Utah, has been appointed master mechanic 
of the newly created Utah division, with 
headquarters at Salt Lake City. 


L. E. McCorkte, assistant enginehouse 
foreman on the Norfolk & Western at 








Bluefield; W. Va., has been appointed as- 
sistant master mechanic on the Scioto di- 


vision with headquarters at Portsmouth, 
Ohio. 


Car. Department 


Frank ALT, general car foreman on the 
Union Pacific at Cheyenne, Wyo., has been 
promoted to general car inspector, with the 
same headquarters. 


Shop and Enginehouse 


G. W. MEREDITH, machinist at the Pu- 
laski, Va., shop of the Norfolk & Western 
has been appointed night enginehouse fore- 
man with the same headquarters. 


Harry E. Troup, gang foreman of the 
Canton, Ohio, enginehouse of the Pennsy]- 
vania, has been appointed assistant engine- 
house foreman with the same headquarters. 


E. E. HincHMaN, master mechanic on 
the Southern Pacific at Bakersfield, Calif., 
has been appointed superintendent of the 
Los Angeles general shops, with headquar- 
ters at Los Angeles, Calif., succeeding G. 
B. Hart, who has been granted a leave 
of absence. 


Purchasing and Stores 


R. I. RENFREw, district storekeeper of 
the New York Central at Beech Grove, 
Ind., has been appointed assistant general 
storekeeper, with headquarters at Beech 
Grove.’ 


C. L. Crapp, signal storekeeper of the 
Leota street shops of the New York Cen- 
tral at Indianapolis, Ind., has been trans- 
ferred to the position of district store- 
keeper at Beech Grove, Ind. 


W. J. Siwey, acting general storekeeper 
of the Lehigh Valley at Sayre, Pa., has 
been appointed general storekeeper. Mr. 
Sidey entered railway service immediately 
after leaving school and served part-time 
apprenticeships in the car and locomotive 
shops, drawing room, track section, car 
service department and accounting depart- 
ment of the Buffalo, Rochester & Pitts- 
burgh (now Baltimore & Ohio) at Du 
Bois, Pa. He then worked for -several 
wholesale concerns in Rochester, N. Y., in 
their shipping, billing, and stock depart- 
ments. He later returned to the Buffalo, 
Rochester & Pittsburgh in its material sup- 
ply service. He then worked for six years 
as storekeeper in charge of material stocks 
with the General Electric Company in one 
of its subsidiary plants at Wellsville, N. 
Y. Mr. Sidey returned: to. the railroad 
field in 1922 as division storekeeper oi the 
Lehigh Valley, Jersey City, N. J., serving 
successively as traveling storekeeper at 
Wilkes-Barre, Pa.; division storekeeper at 
Coxton, Pa.; and supervisor of scrap and 
reclamation at Sayre. He was appointed 
acting general storekeeper on February |, 
1941, and became general storekeeper i 
June, 1941. Mr. Sidey has served on com- 
mittees of the Purchases and Stores di- 
vision of the Association of American Rail- 
roads for the past 12 years, both as a meti- 
ber and as chairman. 
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